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4, CJl-44. 1, CJl-44. 2&r>'CJl-44. 3*>e5«cSI¥J;'J 

m^^r ^ J mm^f] -r & . cryj i(7)#ii$tifc^^^F^«-e®#ii$ti 

SP „ 

7 7. m^m7 B <D'pti:< n ^ - m ^w. ^ ^ ^ ^ V ^^.t't (D^^j^Rnmm 



(15) 



^^ip 8-5 0 2 1 6 



u n s i 
f S * ?S = 

82. Bfif3'<-:'f^KS:TBa:CJl-41. CJl-41. 1, CJl-41. 
2, CJl-41. 3, CJl-42, CJl-42. 1, CJl-42. 2, 
CJl-43. CJl-43. 1, CJl-43. 6, CJl-43. 7, CJ 
1-43. 8, CJl-43. 9, CJl-43. 10, CJl-43. 11, 
CJl-43. 12, CJl-45, CJl-45. 1, CJl-45. 2, C 
Jl-44, CJl-44. 1, CJl-44. 2;5:?JfCJl-44. 3*^?^^ 

ft # 7 6 ® ,11 ^ = 

8 3 . mA\ziQ»^ifirit^nr u ;v ¥ y mit^nmr \y )\y ^ y t.^m^m\z.^mK 
8 4 . ^nmr \y )\y ^ y t.^Lm^^^^^^J^^-'^^^ \.m^mmr \y )W ya- :i 

uns I^ttJunv IT-fe-5tt*:®83©^M» 

8 5. J u n V lOD^il^n, fflag$tlfc5c^!SgaK^ti^:/^K. 

8 6. J u n s I - Ff-55?^7 U;t-3^K@e^'J5:^-r&#il^4xfe^^^{*^ 



(16) #^¥8 - 5 0 2 1 6 3 

8 7 . M SB 5? ^ 1/ tT- ^ F @e ?iJ ;t)^ * ^ 6lJ 0 1 6 0 5?^ U ^ F SB <^ =i - K gp 4^" 

]«8 6G)#il$tlfc^S8BB^'Jo 

8 9. J u n s. I a - F1--2>5t^ l/^^ FiH^JS:-^tff§^^^^-^l*^®'> 

— a<Z)E^>T-^«^5J FiB^!l®«itg61)l^^^o 

9 0 . mm^ ^ [yyf^ F 13 ^(J * K 6^ tc 0 1 6 (Z) 5? ^ ^ ^ F MB ^'J <^ n - F gp ^ 
*^e)?S;^ft*^8 9 <D ^ ^ - o 

9 1. ff#JS8 6<5[)i^^{CJ:oT3-F$tlfcSaM^t±^^^K?:5§^-r-&fc 

93. junv 1 ^ z2 - -r ^ ^ ly yi-^ \^m^i -r ^ M^m^ tir=.mmmit^ 

9 4. Iff 12 \/^^ FSH^iJjb'^^^HKltcSl 7©5Jf Fffi^JOn- FgP^S- 

;b^e>^-2>ft#3g9 3(DJ^it$tlfe^^SH?'Jo 

9 5. lulB5C^ F@H?!j3t)'!*Ke^{CEIl 1 (D ^ U :t ^ FiH3?fJA^e>^-5ff* 

]^9 3(D-^il$tlfc^^iB>?'Jo 

9 6. Junv I5:r3-Ft--g.^^l^^^FiB^J&^tff§JM^i'^-lKtt-e(Z)'> 
9 7 . Iff iH 51 i7 F @H Ttj": * K tc m 1 7 0)^^ U :t ^ F SB ?ll © n - F BP 

9 8. m^rn^ 3 (Dmmic ^ X :i - \^ nr^m& n^it'<^^ \^ ^^^^ ^ 



(17) 8- 5 0 2 1 6 3 

1 0 0. a) J u n s I?gli-e<Z)m>T-^=' - K1-S^S?i2JUCj:U h5>^7:t 

b) ^M-^«^?:«igbT^H6^{C^Tfi;^Juns 1 ^ it ^ <D fJi < t % - U 0) » 
1 0 1. #il^tlfeJ u n s I ^it 0) p tji < t%—mo^tfiM^W\)^o 

1 0 2. ^^stifej u n s mm 7 ^ y ^ t < t ^ - m <D m n & 

1 0 3. J un s ICD^gp^li-SP&n-K-r^^^Ba^ncJ;'; h^>X73l-- 

104. TEf&iC^S-ffiroiSat&^^tCfef-tSJuni pe-rusa*^e>CD7E*&T 
5: ^ ffl f -5 = 

1 0 5. mfim i ni> n ^ Mmmm tm^m & e <Dmmm^m^ ^) h ^ y 7. 

ffi f -5 

1 0 6. J u n s I ^ it ^ (D 'p < ^ I ^ (D tfi m }^ t m mm R f:s^ m =^ 

J ^ U - 

1 0 7. mUr \y )\^ ^ y t (r> W\ )H tf -i u n l p e r u s mti' ^ \^ ^ ^ 
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10 8. mmmm^nr~r }\^^'y^itmmmm^mnti^. s^^^i^juni 

p e r u sa7t)^e>(^?t*&{C^^'f^(D^iA^Cj3^^T. J u n i p e r u s U f)^ <^ (O 
109. a) JunvI^li-^(7)^>^-$:=l-K-r-Sl^^SB?lJtCj;»Jh5>^7* 

XSSr-^tj'J u n V I (D 'p < h ^ 1 o®llr,ft5:^fKt"-2>:6^?£<. 

1 1 1. ^ll$nfeJunvi^li-^cD^i-"^<i:t)io(7)i5LM't±lli;H"<. 
1 1 2. *^$*vfeJunv I :tzm r \y ^ y ^ it (D fj: < t % 1 (D W\ }^ R 

1 1 3. J un V I (D^m^it-m^ ^ - ^^mmmiz *j h ^ y * - 

1 1 4. ?KiK>(C^g'l4(Z)Pi?Ll&iil{Cfet-fSJ u n i p e - r u s mi}" ^ (DltWT 

1 1 5. m%mm^^ ^ n ^ stm^m tm^m Q 3 (Dmmm^'nz ^ ^) 

J u n V I T \y )\y¥ymit't(Dmm^m}i t:^m^-^io-^xmm%mmizi3\>^x 

1 1 6. J unv i^«-e(7)'i>;&<i:t)io®i7i:Mtt«Ff>tt4tMWtcMf5'l4(^^ 
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J ^ XI - -r )\^^^. 

1 1 7. BtfiaTU;by>ngli^®®T>T'*W u n i p e r u sa7t)^^(Z)7e^&^C#M 
65'&:^5g^'*nyU>E$:*5^L/^v^7!)^, §gtiJunv \ r \^ )\y >f \% (n ^ 

118. mmmm^ t\^r^7 \y y ^itmmtnm^m }^ti^^ ©-^^tisjuni 

p e r u sa*^e>©7K^&^-^^'^400MA^Cj3V^T, J u n i p e r u sSA^t)® 

T^n ^ (D 7 u jv ^ - ix m ^ m ^ ^ :i t X' ^ ^ m 1 i 7<D#ii$tifcrb;i/ 

120. CryjI(D^i'^^<i:t;-a®T0fiSxtfh->^$:-^«^, tifiBSBRr 

1 2 1. m mm Am ^£ < t. % 2 s-e^sit^jsi 2 0®#*®mM'i4»i;to 

2 0 CD#^ ®i5tM'14m>ft = 



(20) 
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^:i^mmM(Dr u )\y ^ y i^s e w r zj^ ^ ^ k 

ng, T.P., Adv. Immunol. 23 : 77-105, ( 1976) ) „ > mM^AX^^^<D&^ 

ti ri- y ^ - X It 7 h a' - it . HP^MTb^V^-CD-J^ffiT-feSo ^ 

tut. tk, mm. mmo) mm > s^. ^m. mmjkxfitm<^n^oym^(D7 

r\.i;-fir]yjv^-izm^-t^frit^it. ^HhX^&^azfVyi s E ^ =y 

7.\zm-t 1 g E \t^ 7. h mmRx^fi-^mmt.m^^ ^ . i^^<Dr v )\^ ff y t. 

(Hood, L.E. Immunology ( H 2 ) . The Ben j am i n/Cumm i ng Publishing 

Co., Inc. (1984) )„ itve^OjjfaiStvfe^^Sli, IgEi:#MW7'l^;i/'^'> 

*^#ii^tcffiAUfeMs&;Rt>'i g E©vx V mMx\t^is.mn^o:>^m 9 •- y i^ 

J: o T , ^ # 14 T' U 3Z. ^ m W -e -5 . ^ M W ffi 5S . - fiS . 7 V )\^ y iS^ 
^^-f^^Sz-'ftt/H^y^) 5:-^*^, ti^g (jfil'tF'g) t}im\zM ^ I & 

( X : Cryptomeria japonica) TEl&iSti, H2^}Ci3t-t-&S=fe>M:A:JfcTb;i/ 
^ - 5^ « ® - o T' S = 3 ^ ^ & ,» o T V^ m # leSC if *n T' & *J , ^ o A> 



(21) <HF^5p8- 5 0 2 1 6 3 

r 1/ jv ^ y iz ^ L X ^ mi -t ^ ^ t iz ^ & oy-^^ M tf^ ^ ^ i> n X ^ o L 

■ry^^^iy-irmiif,\^m^t\>^o'X!^.^mhxis^}. m:f5. {Sis^iSrffl^^x 
r y -< ^ iy - ^mmhrz.m^\z\i\^m\.%t (D^mm\zn^ ^ 
t- «b {c is: ^T^mm \^ » ti tjL ^ ^ v^ „ 

mSttSSK (SBP) 3Z. liCryjl i:l^iS*vTV>^„ ZCDgSMtt, ^^44 1 
~5 0 kDaT'P I 8. 8®^^»^±Me«T'fe^ri:;^)^#^$tlT^.^-&= SP4)-W 

b (Yasueda^ ( 1983) J . Al lergyCl in. I mmunol . 7 1 : 77-86 ; t5 Tan i a i ^ ( 1 
988) FEBSLetters239 : 329-332) „ Cry j I ® N 5^ ^ ® « ^!] CD 2 0 T 5 ^ ^ O S 
j&tJSier^y^Wf^aSffi^J^^^^S^i'fe (Taniai, Iff*) = 

^^■4*?j3 7kDaS:;tU Cry j II Lr^e)tlS#?E*&t^ll2a)T U 
Xm^^ritz. (Sakaguchi^, ( 1990) Allergy45 : 309-312) „ Z. (D r V )\^ ff y 
Cryj I ® ^SfStt & « t ^ V> 3 i: B ffi ^ 41 o 1^ ^t^B & 0) ^ <D 

m# li, Cryjm yfCryjll® M# {C Ml- S I gEm«i?:^i-S^i:>!)'^BffiS^Ac 

. ^ A ;«)^ ® # ;!)^ e> CD Ifil Cry j I X Cry j I I ® «^ i: R /JS U o 

i&m^A(D^iummii!,m^m^^ ^^^mm.mmoy^m^'^izta^x . i 9 9 o¥ 

7 ^ 3 H {CMatsuhashi^{C|§iff$nt JRIB#3^ll 4 , 939, Z3 9^it.^^ 
m^mBLX ^^^o rcDtg^^-f^^fUii, I gGS.t>*I gMfitfls(D^^$:{Eii-tSA': 

ti S T 1^ ;i/ -^r" > 

^?*U<{i> NHa^^r^ySJiEJ'JAsp-Asn-Pro-Ile-A 
sp-Ser-X-Trp-Arg-Gly-Asp-Ser-Asn-Trp 



(22) 8-5 0 2 1 6 3 

-Ala-Gln-Asn-Arg-Met-Lys-, (ZlZfCXt^Ser, 
Cys. ThrX»HisT'fe€.) (iB3^'JS#: 18) MtC Usui^ 

( 1990) Int.Arch. Allergy Appl. Immunol. 91 : 74-79li , T ;U X S f5 5: fl ffi 1" 

Sx^i^S'liSeS (apt., Cryji) - :/;i/5>|g-^<ifs®tl:^;<)'^?5^(^^=^^S 

'ffiseK®€tiJ:U)!i<ji 0 0 0 i§ i& < mm m r~ ^ tL m ^ 

ib ^ Z t f:^ ^ 

Cryptomeria j apon i ca * M ffi ^ tv -5 Cry j I T ;i/ >!f > X , Cupressus sempe 
rvirens^ ^timoymo^^i)-^ ^ (D^tB^^ (OT U }V ^ y t ^ m ^ ^X' S> & Z. t % 
Em^tVTV^So Panzani^ (Annals of Allergy57_: 26-30 ( 1986) ) it. &m 
( RAST;a. 0^ RASTPH W ) V^ T Cupressus sempervirens Cryptomeria japo 

untain Ceder) (Juniperus sabinoidesOD >! t = Juniperus as he i i: L T =b ^ ^. 

;b->^-^^$ti:t5 0 kD a. <D T 1^ )l ¥ y It . NH2^^K^JA s pA s n 
ProIleAsp (iB?iJ#-^:25) $:^U (Gross^ ( 1978) Scand . J . I mmun 
ol.8: 437-441) , -e Cry j I r 1/ ;b ^ > ® N H 2 J® © ID ® 5 T ^ / 

^i:|HlCSB3«JT'feS<. Cryjir > ttX, TU^b'if^/WfC, <S??(Z)S(Z)7K^i; 

^ M /5 fS "14 -& ' i: % B ^ o Cupressus arizonica, Cupressus macroca 

rpa, Juniperus virginiana, Juniperus communis, Thuy aor i en t a 1 i s ^ t>* Chamae 
cyparis obtusa„ 

^nnmr u )v ^ y iz^mti^thiD n r=. k ^ i)^ i)^ ^ -r . a ^ tc » ^ 
mmx'&^r j\y¥y(D^^xitn^Vk^it^^'^izyfi%±-v&^. m^o^mmif^ 

^^rnm^t. Cryptomeria j apon i cai M 76 T 1/ ;i/ >f > Cry j I & n - K S ^ 
IB ?'J >5. t>' -e (D 6^ >^ S « -r o * W t± X , Cryj I 5: n - K -r S ^ ® iS ?'J X « '> 



(23) 8- 5 0 2 1 

^< i:=b-e<D 1 mnx' h ^ y 7. y yi- - ^ nt^^ ^mm[HX'm^ ^ n f- n 

tz. Cry j IXtt^i'^*< iL^tCT) 1 W 'BL.t^ ^ UiMSiJLfcCryjKDElT/i^rffi^-t 

0^ X, Cryjl i: W tC icMH fS'ttO Junvlfi: r>' JunslS S K r b ;i/ >!f > 
afe t>' JunvIS. t>' JunsIO m>t ( Juns I X Junv I ■?• 3 - K -T S M i8 SB 3?'J 

Junsi:5S:J>'JunvlCD»T^5:%S 

«-tS= StC, JunvIS: t}= JunsI n - K -r S MSSiH^JM t>* tC -e *i ® 

>T- & S« -r = Z: Z: ffl V^ ^ S > CryjK Juns I X Junv I CD ^ ^ 7 ^ ^ ®? U 
J«J 2: =2 - K f -5 ^^la^fj <D 1^ ;t > CryjK Juns I X Junv I S. / 3Z. ^ Cry 
jl, JunsIX JunvIO^± T ? ^ IB n - K f S ^ ^ BB cfc U % ^i-^ V^ :^ S 
2:>tt"•5^SEK?'J®z:i:$:V^■^)„ CryjK Juns I 3Z. ti Junv I S. 3 ^ ® Wt t± , 

3®|g^C0^ffl|^(D'^y5^ h*l*, m-t. L<ti, CryjI<D'>^< i;*) 1 o©T^ 
fl&xlfh-^?:, -M^*U<tt'>^<i:*;2o(Z)T#fflflaxt:^-:/$:-g•t^„ Zl 

^ 1- -S ;!)': ^ U 10 <^ ffl S: ^ -r -5 ajc ^ S ^ ^ K . M t>' tc if :^ ^ 4x ^ 

^Sf5'[4C0ru;i"!f> JunsIX {* Junvl) 

XliicSS/S'ffiT i/;i/d">lc*f-r-i>^^'t4©?&J^XttS»T:&j£SL?>*3®5§B^® i 



(24) 8-502163 

- m ^ m mm L R ^ ^ <D 0 m <^ m ^ r (D mm iz mm -t ^ . 

Hlali, 10mMBt^^hU'^A(pH5. 0)>&t/0. ISMNaClT' 
¥iJ'ffclLfcSuperdex75 (6 0 cin{Co^2. 6) ± X' T 7 ■< - t- ^ - W ^ L f:^ 

yj y y mijkX & ^ o 

m I h it. BIla{C^Lfc±Mt°-^*^?5CDiii5i'<7)SDS-PAGE (12. 

5 % ) ^mii^^-t. 

m 2 it. SDS-PAGET-5)-^L. mAB CBF2$:ya-^i:LfeiWi^ 

H3i±, 1 5A(DTL^;i/=¥-m#cD^-;i/7!)^6(DifiiiK^Mv^fc, mmh t=.^f^ 

0 4 a ~ b CryjIS: n - 2 ooa^-r S ^ □ - > JC71.6fi.OtpnC19JC 

91a;b^ ib (Dm-^^mm^i ^ B-t o CryjUZM-r S^^^cDNAiH^Jlil 3 1 2 
^ V >t ^ \^ ii)^ lb tj^ . 5 ' i^mmm^ioy 6 6 ^ ^ ly :t ^ \^ . 1 1 225i^l/:^5^ 



~ b « X , Cryjl® lllf ^ ti;tT5 y^r^ yS^@B3'IJ5:%^bTV^€>o 

ElSali, :S^mm*^#7E-^/^)^e><7)«I^tt?£*&fflffii^ (SPE) T'fe^IgE 

E5 b it. ^^fiiM^'^ffi^Lf-^^CryjlT'feS I gE*S-a-Rf50*Sm®^^ 
7 s ^ -e fe S . 

m 6 it. ^mumi}^^i^m-/i-^ ^ o}-^m^nmmmm (spe) t-^s, i sa 

<Z),t.#A^e>0[)>^-;UbfellhlfillK (PHP) $:fflV^^^#ELISACDfg«®^* 
^ 7 ^ ^ & -5 o 

;t^#-E L I SAC0*S^<7)y^7*^T'&f>o 



(25) i|f ^¥ 8- 5 0 2 1 6 3 

msati, ^mumii^^^nti^ (D-^m^^mmthm (spe) t^s, i a 
fe^-iibfcoT^isTE^&ttai^/T'fe-S), 7 A(Dm^ (DB^i)-" ^(Dsfum (m#s^T- 

EI 9 {±. ■i' X ;b $:ffi«lx.CryjI (rCryjl) T'MSbja-3l gEm^^m^O)B 
#{CTr«y-fe>fLfc> ii:^ELISACD^'*v-7a^T'&-5 = 

iaiOa{±, >t?j:;i/S:CBF2 (IgG) mAbT'S^Mb, PBS^r^ttinM 

:?'-;L'U;tt: blfilSIS:MV^-g>ffl»EL I SA®^*CDy^7^^T'fe-2>„ 

HlObti, 'ir3i;i/$:20Mg/mlCBF2 (IgG) T'®Mb> PBS5: 

a lAD^I I ^fflV^SiS^E L I SA(D^m®^'^'7«^T'fei>o 

HI lli, #7£*&A^e>®SPE. fc5c^CryjI&0:ffimxCryjI$:iiinfii 

(D^^y^^x^^o 
mi 2 it. f5tM7!)':Mmx.cryjig a wm V f-y^if^cvyjim. & ^ xit'MiR L r=. 

0 1 3 , Cryj I;()^e>Sl#$4^femS(7):RS®a^®^^^ KS:5^t-» 

El 1 4 , ffl b 55 ^ Cry j I T' -Y > • bf N D SI #g b O S ^ ® Cry j I ^ 

A" - -fe > N tc J; U 4}- ^ L , 2 5 A CD S # e> T ^ Sa ^ ^ ® fS ^ ( ^ '14 ) S: . 
'>^^<i:t)2(DS. I (##0±{C5^-t) , z:(7)^::^5^FicMi-sig'f£i^^;§^o¥ 

(YMi) T'S^-r^^^^as^T'feSo 
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EI 1 5 fe -5 CryjiS S ® , Wmh 5c «^ Cry j I ^S: t>' rCryj UC M -t ^ I S E <D 

r ^ (D m ^ (D ^' ^ y -C' ^ o 

N A ^ □ - > pUC19JS42eS. t>' pUC19JS45aM t>*lCJunsI^=r - Kt"-5^^:5^^ D - 
>JS53iib;t»^^(D^-^«ilT'fe-5o JunsUCM-rS^^^cDNAiil 17 05f^'l^ 

(D7t-^yv-'r^y'!fyiy--^^^3' t^mmmm ^ -^ti ^ igie^x. Juns 

0 1 7 JunvICD 52 U:=f ^ KiS^y :i CD BS Junv I n - K "T -6 2 

o<DaS-rS c DNA^D-> pUC19JV46aS. pUCl 9 J V49i i a 5>CDS-&^"efe-& 
= JunvUCM-r-S^^^cDNAgH^Jfil 2 7 85ti7U;r5^K*^?>«;U, 5' 

Junv I CO T 5 y ^ SB ^fJ ^ % ^ L T V'* -5 o 

HI 8 it. CryjI7i^e>#A^^^;tmMCD:S^®S•<r®'^:^^K5:S^bT^r^S„ 
SI 9 aS.t>'l 9 bli. Cryj I X it Cryj l^i - KL#€)mRNACDI^^ 

®fe<*(7)CryjcDNA^fc-/D-:/t U^7E«&f|#$tl7tRNACDy - -^^^ya 
SS:^t"o 1119ati, Cryj I cBNA^ZfU-^tl^X. C. japonica ( ^ ffl 
Rlf B ^mM) . J.sabinoides5LyJJ.virginiana7&'>t(DRNA?:^fo |gi9b 
li> |lIl5cDNA$:7^a — :/i:L/T, J.sabinoidesS.t>'C.arizonicaA^f3(DRN 

Tfs: |§ « , Cryj I(#^i|!&{CMffi54x€.il^Tl^;i/'^?'>) ^n-KI-^^^iB 
^jafe t>* {C Junvl^t t>' JunsI 5:3 - Kf^1^^S3^'J$:a#^1"S= Cryj I n - K "T -5 
^ ^ IH ?'J . t V < it. la 4 a S t>* 4 b tC 3^ -r SB ( SB # : 1 ) * ^ 
„ ll|4a;5tt>*4b{C^-r Cryj I n - K S ^ i? SB ( SB ^'J # : 1 ) it. ^ S 
6 6 ;!)^ 1 2 8 t T' <3[) 2 1 T ^ ^ U - - SB 5: . 3 ® U - ^* - SB J'J , 
i^m 1 2 9*^e3l 1 87lCj;»J=i-K$nS^^SeS*^e>^^$*tS„ Cryjl 
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(Z)?I*f$ti;itT^y'^iB3?'J=foXllI4aS.t>'4b{C5^bTfe-5 (iB^!l#-^: 2) „ 

5kD.a, pi 7. 8Rnm^m^J^^U'^^V:2iyV-iy3ym&^^^^^B 

e g *f -r S -MP 3 tl fc T ^ ^Ba?^n* > laniai^ (bu») tC J; u ^ 
^<7)NH2*'^S.t>'F'gBIS®r^/'^iB^Ji:I^C'efe^= Taniai^ ( fff ffl ) (C J; U 
$ n Cryj I® N H 2 {iBB?!I# : 1 8 ^ U IB 5: ^ -S = Taniai 

m (*tfm) fCj:tJ^^$4x^-Wg|5@B?iJli. ffi^iJGluAlaPheAsnVal 
GluAsnGlyAsnAl aThrProGlnLeuThrLys (lE^J 

s-^: 19) sr^-T'So z(Dmm<DmmMmzitmn^T^ti^w^^ ^ ' mx.« 

IB?llS-^l®T^ySE3 8, 5lAl>*7 4?:n-K-rS3K>lcfe(-t^lo(Z) 
345i®5l^U>r^F©gm (^tl^tl, GGAMGAA. GTG^fGCG. 5:0^ 
GGG^tGAG) li, Ztl^®Si5^(Cj3tt-g>T^y^#?^ (^tl-f^. G*fE, 
V*fAS.t>*G*fE) $:*li#-5= 3g{C, #-5?^U:t^Kg^A^< B * tC T 
^ n 7^ Cryptomeria j apon i ca^B — o(DcDNAi'a->{Cfe 

TAT?itCAT) ti, r®gm(CS{-t-ST5y^#?^ (Y*fH) M 

^ « $ n > s. o 

Cryjl$:3 - K-T-S^^SH^U*® 1 oJi^±®5f^ L/':^^ F ^ U :t ^ F© 1 % 
* T' ) J?)"!, g ^ CD *f i£ it -fe^ ^ -fb © * {@ CD Cryptomeria japonicaH T' ^ -fb 

^\^mit&zji^'t(D'^^(Dys.ym^mii^ :i(Dnm CD mm iz & ^ o mic, lo 

JiA ± (7) Cry j I CD 7 r ^ U - >l > /N' - # ^£ L # S . *^ S 7 r ^ U - ^ > A' - 
, mH^ATfr ^ ySeig^fJlcSvxTCryjIilMa-rs*':g[IM<Da^^^l-<koT3 



(28) 8-5 0 2 1 6 3 

Cry j lXii.icmi^I^^r^J\^^y<^^f^^^ - Ft-^^^SB^U^i^^tfcX. ^ 
<D (D iZ ^ , ZlCD5§^(7)|gHrtCD»T;t{i. Cry j I X « 3c ^ M T 

;i/ >!f > ^fj X. « Junvl^ L < JunsICD gp ?: =1 - K -r ^ CD 5: ^5* , 3 , « 

CryjIO^M-5:, Z^TMi, tfcm^m t O , ^®|g^<7)«gHW®»f;t«. Cry 

T'ffiV>S«-&, Cryjl?: 3 - K-r -S^^SH^J® e^>^ i: ti> Cr y j I / X fiSi ^ Cr 
y j I ® ^ ^ T ^ y ^ @e ?|J & 

=I-K•r■^>M^S^Jci:»Ji^'^^V^ife«$:^-tS^^®^J5:<'0 = -|2tC, Cryjl© 

?:S«^^-5^i:*^S^LV%„ ^©fg^gcDm^K^JtiX, Cry j I X ^ ® Wt it © ^ 

7 - SP fi: ^5: t>' ^ O fffi O ga ?ll % tj* = 

Cryjl&n- Ff-5^®E@H?ni, Cryptomeria japonicaffi 4^ # -5 Zl il ^^j'^ ffl 
5f5€.o LTb^L;^;?!)^^, mMAtt> Cry j I $: n - F S m R N A « rf? M O Cryptomer 
ia japonica7E!ff& ;t)^ f>^i^fe54^«;V^-il$:M^^^b7to 3ffi7EID*^tmRNAS:# 

iTP'&7b*&;5.t>'^I^S:^-r -2.^m*^CryjI mRNAa)fiV^^^T'2>■53^:$: 
Baibfc, Cryptomeria japonicali # O M ^ CD a -e 'J , ffi ifel M )F4 SF ^ . if 
Xl*iSfii)iffl^i^*^^#-&''^*^*5fe^= Cry j I S: n - F -r -5 ^ ^ @3 > :i Z \Z 

5:fflV^T^#S3i:J!)^m3fc-5„ -CDf6 0^(D^i?@B?lJttDNAXliRNA-e^oT<J: 
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;t-AL/fe?t±*fflflS&S«-t-g>= Cryjl, Junv I 3Z. Juns I & n - K f ^ ^ ^ iB 
X 

;bx) , mm. X it ^ ^ ~ - X A :x ^ - m mm m (cho) moim^mmm 
m ^ X' mm ^ ^ ^ ^ t m ^ ^ . mm fj^mm'< ^ ^ - . ^n=E-^-. 

- RZi^ i&(D mmM'M MM It . SaiDbrook^, Molecular Cloning: A Laboratory 
Manual, H 2 |{g , Cold Spring Harbor Laboratory Press, ColdSpring Harbor, 

- -J. _ 3 _ ^ ( 1989) *tcmm-r^ii*^ai*s= mcom^fj^mm^^^-. -fn 
, mmx\tm^mmnx (Dmm\t. m^^^'Ko>^^^^j:s.\t%±tj, ^ ^) zi t/ v 

* CD M S ^ - . YepSecl (Baldari^ ( 1987) Embo J. 6: 229-234) ;p 

MFa (KurjanS. tJ^Herskowitz ( 1982) CellSO : 933-943) ; JRY88 (Schultz^ (19 
87) Gene5£: 113-123) S.y^pYES2 (Invitrogen Corporation:^ U 7 * -'l' — T , Sa 
n Diego^E) ^ ti . Z. iO, (D ^ ^ 9 - \t ^ ^ \Z ^ Z. h t)"^ lH ^ ^ . 

o>>-f;b>^.^tt>*iiSSLKii©5g3^**jXA#"IilT'feSo mx\t. n.n ^ ^ )VX 

Jh\t. m^mU^-n (DmmmK-^m-^ tlX IS ^) ii]')yr^)\^-7. San Olego 
IS, PharMingen) , -ffi :5 , pMSG/< ^ - , Bf ?L 16 #1 ffl M W ® |g ^ ffl {C rfJ M 3 
^^TV^S (:^rL — — i/ — , Piscataway^, Pharmacia) „ 

E. coii^Hx <D mm (Dfz. ^K\t. mm^j^mm^^^- 

\t. -fffi <D 0) 00 W T- , pTRC ( Amann^ ( 1988) Gene69^: 301-315) ; pGEX ( :t - X 
h^Ur, Melbourne:^, AmradCorp. ) ; pMAL ( ^ - -fe >y , Beverly^t 
. N.E.Biolabs) ;pRIT5 { — n. - i/ - V - . P i s ca taway , Pharmacia) ;pE 
T-lld ( -t; -f X 3 > i/ > , Madison^E, Novagen) Jameel^, ( 1990) J.Virol. 64 
: 3963-3966 ; S. O'pSEM ( Knapp^ (1990)BioTechniques8 : 280-281) k ^ ti o ^ 
^\t. pTRCS:t>'pET-lld<D?lJffl li, 5^ 16 ® 3 H CD 5S ^ ^ i: * < = PHAL, pRIT5, 
pSEMS.t>'pGEXOD ffjffi V ;b h - ;^ E Sg-^S e K (pMAL) , SS^A (pRIT5) 
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<?]yfg*^c^-75j*^^'hi'^--|^ ( PSEM) Xlt if ^ y S - h^>X7x 

^ - -fe (pGEx) izm-^ r^^T )v ^ y (Dmm^ < -^^ & ?> o o cryjiwf^Hrxtt 
^ (7)W\ ^'^m^s.e n t l x ^ n ^ m ^ it . ^ ^ u r - tcryiixit 

-e , Cry j I X K ;t & Bfe s a H e> -e ® ^ « gp e tc ^ It s ^ ^ ^ ^ afe t>* 
mBWRti^^-:^^ ]^ Mm (Df^^o)'^ M^mi:m^^?> ^^t^ mm miz ^xmii^^ 

^st)®?:^*^, ^ HizM-t ^m^^Ammit. m^it. ^x-v. st. louis^e 

, Sigma Chemical Company^S: t>* V -y- ^ ^ - -fe >V , Beverly^E, N . E . Biol abs ;!)^ 

q^A^^^^ta^m^^. m^(D^'9'Si-ii. m mm mm X it m ^ ii I p T G m 

^ (PRTCAmann^. ( 1988) fu ffi ; pET-lld, -i' >r X n > J/ > , 

Madison^fc, Novagen) ^ L < itUmMm (pRIT5. =. =l - ^ - P - . Piscatawa 
y:ffi, Pharmacia) 5: ffl V^ ^ ^ ^ nT II ^ 5§ ^ & W 18 }C f S « ^ ® ^ □ ^ - ^ - ^ 
?:^-r-5, Mm;it-J:'J$g3g$tl-5>SaS5:4)'/§?-r^l8A^^^^^S^®E. col 
i^i±*T'ffi«I^CryjI5:|g:^S -It-S ^ *;ii^T'fe 5 ^ im^it. >ftH#fFlg4 
, 7 5 8, 5 1 2 ) „ IK ti , E. col i {C <k tj ffi $fe IC M 3 4X ^ =1 F > M ''^ 

^ ^ o izmmmm ^ ^ :^ t \tm mx' & ^) m ^ ( ^ 3 *^ *^ ^ ^ ^ ^ a 

> 5§^i$4^■5T^y®^iH?!J^C^^5:■§^;^:^v^%®•r•&S) . 

mm^h'^yxy:if-i^-t^r=.tb(Dm^^j^ij^it. sambrook^, mtn&xfmoym 

z (D m m 0) ^mm m it X . mmmi^m^m^^x-^f^'T^zt^miM^o 
^nmitx. mm L r^^^BT ujv^ycryjixit^pfsiK t^tcD 1 m}^ 
mt^ism^timWkL. ^ mt. ^nn r ^ y cry j i x « 'fc < i: =fo -e © 1 
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I X It 0) fjt < t 1 ^;^r$:*fi&-r■&X@&-^^T'^^-5o CryjIXli-?-®'>^< 

^®Ei3?'J® ^ t & V^ -5 = 

r(Z)#§^gc3!)ftfi(Z)®li, #7E!fi&T^;i/^'> Cryj IX Junvl^ L < JunsI^ ® 3S 

)\,>f y Cry j IS e M X Junvl^ L < JunsI^ (7) 3^ ^ >S T 1/ ;i/ -^f > X 1* ZltV 

Cry j I S e M , '}>f^< i: t; ^ ^ Cry j I g a ?: 3 - K ^ S ^ SB ^'J T' h 5 > X 7 

^K$:V^e)o 3^T'^^i-SrL--ir^i5tM'l4»t>^i;li. Cry j I A^ e> ^ # ^ tl S 
eSomMttW^T-CDZilSrV^e)*^. 04 a~4 blC^-tT^y^l~2 0X«3 
2 5~3 4 0 *>e>;5:^WT;tlilM^<o ^^?E*&*^e><D7'l^;b'5;'>XtiJunvI^U<tiJ 
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-t ^ ^ (D ^ m (D ^mm (D M m ^ ^ m n ^ mm ^ ^ ^ ^ ^ :^ it ^ 

^ ^ X it ^ ^ s& L r~ ^ ^ KS:^i7 u-^i/^-t--5z:i:{cJ:oT#^3i: 

sic^j-sui-^^ii^tmjR-s*^. i?*L<«, m m (D Si <D r~ W\ Hi ^ m -t 
jz^^^mmir^mtj) iim^-t^o % LCryjKDm fi ^mm ^ miz m ^ <^ it 
^Azy^ / xitT mmr ^ - ^mm-t ^ ^ t.ti^ii!,^^cryji7 V y (Dm Hi- 
mm ^ tit. 55 ^^ ® Cry j I s a s j: ^} mm^tif- i g e g ^ © » i »j ^ i 

gEf!Ii!!?S^S<35^i:5:V^o = JStc, m M E ^ <D t:^ ^ ic It . T B M ^ M Hi ir ^ 

z tt^mM. ^Ttmzii^^^rji I s E ti^-^ L ^£^^f)-^xitmmi^ r^^f^<^^^^ 

7 u }i ¥ y f)'^ i)^ ^ I g Ei:^-^-r'5=l;'JIIS6titci£v>g;STA>^^S i g e am 

IS, 7?)^A^S^g•^*':vx^fflla3Z:ti^iSS^*^^®^7'''■x-^ - (M;t«> tlX 

^ y ) JiC ffi 5: ^ C * V"* ' M * L/ » Jg , U Junvl^ U < JunsI ?: 
•!iBfl^^CMV^S7S^P>^^, TmS^I^-^^W§lii-t^Ztt)^m^. Juniperusa*^ © 
7b*^^tC#^61J'^I gE^;M-^L^V^*^X^i^t^b 55 ^ ® Juniperus^E T \y )\^ 

>f y 1$ ti^ ti^ ^ \ g E i: SiS ^ -t S J: U H H «i I- {S S ;g T' /)^ ^ I g E *g ^ -T s 
Juniperus® T 1/ ;i/ >f > M X Junvl^ U < « Juns I 3Z. ^ ^ O ^ & ffl V^ 
S<5[)*':M*bV>„ -hX^^mXy t~ Junvl^ b < JunsI X tt-^*ie)CDl^;T-*^IgEi: 

^ 14 CO {@ A X It Juniperus virg 
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iniana^ L < Juniperus sabinoides ( mJ izE ) ^ CD # 7b ^& T ;b '!f > il 35 M M fB 

ilm 4^ ® i: b T S «l -r -5 3 fti § (^Jx.«, Vamey^, British Medica 
1 Journal. 302_ : 265-269 ( 1 990) ?: # M ^ ( # 7b ^ 16 ® 5^ ^ <^ 

^ {i-^ S ) „ ^ T' ^^ e> ® . IE 4^ CD ^ fi > M A 3 ® 5g CD ^ y ^ K ^ b 

< «saH&Mv^-2>?&sS^a5:^T bfe^T-cDT i.';b>y>fc^>r-r^ffi«cDT 

=Jt^ - f5 C7) ^ if-^ 5: ti' = ^CDMii-Mi, ^M«(^*)CDT'fe o T^V^ (IPt), 

Tl/;^y>cD#fiTT'-M'R^i^c^lJ^^^^J:v^) „ gE^^cDj^^^M^x. ^^cd^jp 

^.mi^ t=.^ryi\m.B <Dm n ^ . ^^h<\t.. lamura^ (1986)Microbiol 

. Immunol. 30_ : 883-896 X « ^ H 4f fF H 4 , 9 3 9, 2 3 9 # tC M ^ S tv V -^7 
;?.^T-*;b^CiD#7E*&(7)llf?Lt&i^^7-'>'L'lCT. Xli Chiba^ (1 990 ) I n t . Arch . A 1 lerg 
y Immunol. 93; 83-88 gg g 4% S :R 

7^ ^ u - ns^ifri^xtit hcDd^^^^^-f r ^ 7. ^ ^ -J ^^m.^ 

\,t&p^&mw:.^\z ^ -dX . x«RAST (SJcif7'i/;b'5?">®^i*^) . rast 
PIS, ELlSAr^y-fe-r, MM^j^T«y-fe-f (RIA) X«t7.^^>*5[m ( 
HJfe M 7 a t>* 8 # ) {C T ^ 3 /)'^ m 31? S o 

T^jia$UM^S'l4?:*b, iitoT, 'p ts^ < iL % I (D T mik ^ ^ h - ^ ^ t2 :^ 

^^cDlsai:fig-5«eK7U>'b'^'>icMi-s^&iffifr>^cDga*&2iLt>'i#^lcB8-^'tSii 
#x.e>^^T^^S. mejCDTfflJiSxi^h-y^ti, i5iMa^*fflll&cZ)^®±cDiS^«i 
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)\yA-Tmm(D [y ^ )v X' ^ mm m (D ^\ ^ ^ ^ ^\ < t m ^ ^ n ^ c ^n^^ <Dmm.it 

®lo©-fVMT'fe-5I gEli, r U JV ^ - & ^ ^ M \Z m ^ &3 X ^ ^ 

V y lis ij ^ y (D ^ <•) mm ^ ^ n ^ . Tmm^i^h-^it. Tgissiz-fe^^ 
ic >i;v M CD r ^ y m 5: ^ T' -5 „ t mm 

xt°i>->^oDT^ J mm^i ^MiSL^ r s. ^ mmn rv^ m. b m t u ji v y iz m -r ^ 

^j-Ti:, J@^'fcTaflS-t^:/;iftf:n. \y - s y ^ ^ ^ h X it ^ & <i> 

u)v^y(Dmm'ii^Hnz^ e>-rr i:i±, as^or v y izm -t ^ m^iz 

mo)Wit^XlimeUTiy)V^y(Dn^m&.lz\^i)^oJ:z)iz-r^:iti)-tiiM^o 
(D T mm-*)- -f^ ^ ly - iy 3 y (Dn^mit. T ly }\^^ y izm-^ ^ ej^tiSgPfitc 

U ;i/ =5? - 5!e ^ ® M 2: 
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mmi^ fcCryjK JunvIX l± JunsiS Bn^vftti'^ii-^'^mfi^n^winxiim^ 

o T , *l§B^tt, b #7E*& T ;L"^f > Cryj K Junv I ^ L < « Juns I X 

^ ^ ® < h 1 (CryjK Junvl^ L < tiJunsIXli-en 5) < 

^©|8B^®?&Jiffliiafig«i^tiX, -^miZ ^ mmi^ r^CryjU Junvl^ U < ^ JunsI 

xii"?: n ^ (D^p fj^ < 1 m }i jkt^mm±^m L m ^ ^ u r-^b<ii#«^M 

& S T ^ O ffi * '2> o CryjK Junv I ^ L < Juns I M 3 ^ X « 

tie>®ii-^^< t=b 1 »i>ft5:^J;^«®a'S;#f??f5. ^-v 'J r - & XJ^ X X it r V =l 

y h ^ m-k r m A iz n ^ -t ^ z. n ti^ m ^ ^ . mm±^^ i^n ^ ^mmit^mm 
jkzfmmmyi^mm^^tio mm±mmLn^ ^ ^ v 7 - tt.v v y ^ v n 

- ;b ( Wie^ (1981) Int. Arch. Allergy Appl. Immunol. 6£: 84-99) ;Sl tJ^ U /K V 
-A (Strejan^ (1984) J.Neuroimmunol 7 : 27) ^ ^ ti o T ^ flS T :^ ;b ¥ - & M 

iff * b < , i^^mmmm im^^i. r ^ a- :/ h ^ # * ^ t- *s # -t s 

, Juniperus virginianaX Juniperus sabinoides#) il ^ 69 ^ M f5 14 <7) 

ARTfmmx'. '!ck ^ (D ^ m ^ m X n o ^ t)^ Hi M ^ . z (Dmmmm^^o^^ 
nut. ® m # ^ 7b *f -r -5. ^ s '14 ® ^ s , ^ . •[* a* fls m > t>' (c 

3CD®eK3Z.«-?-®»Tn*^-€-<3D<lAlcfcl-t'5mMCS;;§:5:^ai-tS|g:^^<^H^{- 
J: o T ^ -ft -r S c 



(36) 8-502163 

i; y?)^ ffi * -5 , ■^J ;i « > ^ o <Z) ^i- fO L 
SeK$:-^®^?S'ffi'fb5:|5aii:-r-2>ii)ST'MMi-S 

) ^ i: 3!)^ S T' 6 e) = M ;t « . g a g X l± ^ <Z) KfT ^Tf 5: r i^' rL A' > h T s ^ 

« PI » . mm h u -f iy y mmm. v z/ n \^ jvy Ji^^uiisxy :c- h ( D 
E P ) t>' h 9 $^ a - ;i/ 5: tf o U y - Ali , tK * C G f x v ;b i^" a > 
aft ?>* {C © U 5}< V - A (Strejan^. (1984)J. Neuroimmunol . 7:27) & "g- 



^* U -fe a - ;i/ , U ni ^ u > ^* u n - ;b S. t>* - ^ ® M -o- #1 tt* t>* * IM 

& -5 s ^ tc tjfu Kf It T' It ti ^ e> ^ v^ o -e n , ^sc t>* sf ^ # r t- ^ ^ ^a; 

It ti 7^ 6 
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r -It. m^ityh. x ^ y - ;i/ , rf< U :t - ;i/ ( M x. « . ^ v a - jv . >^ n if 
>y';n-;u,&.t>'?g#:jKUx5^U'>y>j=i-;i/^) . z:ti^®ii^*cil-&ifedfet>' 
{C ^fi ^ Vfi 5: ^ ^ X S T' o T i ^^ o ii ^ «c SSe » ?: > x. « U 5^ 

^ w: ay m (0 n ^ ^ & 0) R -c^ ^ <D m m 
,j y 3 _ ( V > ^ s - ;i/ y h - ^ ) y.itm.iti- h v ^ 2^ ^ (d m. 

;i/}c^UiZ>*-i±-S't(-J: »;i)a§Jli--s^i;^"!ai*«'o 

f' •& o 

fj^i&m. pp«g^^J. ha-^, :ij:/-fe;b, xu='ri/;u, S/d^v^. 

yN - ^ OD ffi T' ^ ffl -r -S 3 i: ffi S5 -5 o i)^ i)^ ^ J^ZJ^mm it . (pfji<t^ 
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7- - i>" . m.it -rs^iiTbtm*, 3i?j5~8om4%#^i^'!i!fti5^T'fe5„ *^*^-g> 

y X (gragacanth) . T iy T . =i->;<.^5f-^Xtt-e'^^>^«^M^M. U 

. \^ JVit. V . «! X M # S S -r ^ 3 i: ai 5($ -5 = ^y n v 

_h M # T' U , M S » (C ^ ^^ T II S 65 S 'ffi -e S ^ ^ T' & S = M . i 0) 
. ^ ± ?S '14 tS: K O fib (D 7t)^ Tb^ S e & * m 0) ^iJ ffl , ^ IS # {cli M ^ T' & 
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^ay^-^Or-t-Pkiz^ti) = z cd mm (Dm ^^W> ¥A ^&Mmiz -o x <d 

i>t. (a) •m^^t-^^(Dm^(D^nRz:^m.^ir^^'^^(D'mmn^^ a6t>'tc (b 

Cryjl cDNA (XliMcDNA;*^^^$tlfcmRNA) Xti-eO-gP^ffl 

T , Cry j I c DNA^b<timRNA3Z.tt-etl^«)^4>lC/N'fyU Xf^ 
fe' t-t + 4)^ ffi 1^ '14 5: ^ "t* -5 IB ?(I ( ;^ If ^ Juniperus virginiana, Juniperus sa 
binoides^ OD T U ^^^^ > ^ ® D N A ) ^rfSlsl^^frTT'll^LXtt r^I^mt" 
J ^ii^^fflJ^-So ■eJi&® + r0-'5;ffli^tt(-^{-4O%$:S^S) t:^^ 

gKJi. mmm^<^ i: m ^ ^ t ib'^ ^ . r®:6'SSTMi. ^^^©DNA&fflvx 

T, fifiOMCQffi^. tS-t.L<ltmA-t^m. mXitm (Mx.«, JunlperusX liC 
upressus) tC V^ T . # S|*& T 1/ ;b > Cry j I O T ^ 

o T > * 16 ^ li , Cry j I 5: -g- 1^ It ^ < , * #8 ® D N A h A ^ U X "T 

-^,DNA^cJ:^J^-KS^^sfl6®r^;^^>$:fe■^t^. z.(Dmmi>t. Stc, 

#^6UJ&m#:lC*S-a--r-5Zli:7!)^ffi5fe-5) (C^U, Xld:TMflS3:S^Mf5 (^ilL^ 

fj:Tmm^mm-t^^t:^'^li!,^^) ^ICfcU. :ftiS69{CCryjIXtt^C0E9T;ti:M 
^ U T S „ 

*f§^®cDNAlcj:»J=i-KSnsSaKX«^^^FS:. M^«> ""ffiS^ 
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:tBn -m (D n m & xj^ w 0) fz (D m t ^ um X' ^ ^ T u )v ^ y Hi ^ ^ ^ iz 

S3 V^ T ffl T' fe -S » S , Cry j I <D mmM ^ iZ m ^ < ^ ^ ^ K5:fflVN-53i;lCJ: 

$:fflv^T®^PEL I s A X it m (D ^mr V ^ m m -r ^ z t ti^ ta M ^ . 
-^mmm<D^m.itmm^m\>^^mm&^i>^mmm'^^miz yi6-^$-&TA-r >^ 

^ i^m it -t ^ :l t ti^ m, ^ ^ . 

88gi5-r5^) . 7b^^!)^5'<^^FX«SeM®S^^i. Mx.«. Cry j I T U ;b > 

(c M -r -s B jffl 

flSfS^s Cry iir V }v ¥ y izM -r ^ T mmi^^xitm:^ 0) 1^:^^ ^m^-t & z t ti^ 

tfciJRSo ^^L^t'^^f^ KttX. Crypt omeria japonicaT V ^ — & M & 
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, CryjlCO T ^ y ^iH?!I ® ^SP X li-aP 5: ^ -r ® ) < XtteSf^bfeSSR^ 
^»PS5:ltU, ?^;S^L<tt^R5^*X«S«S (^x.«, (D^mm 

< CD # T ^ flS )K 5: *t :^ b , S b ^S; ^ $ , ^ ,5 tt 
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stc, z. (D^mcD^-f^ ^ . M H c s. B nw. t (D m :s. iH" m X' $> ^ 

V^) = 

mi:,^i'Ds;i±(D^m^'m'')ihtizt^&M^. jeic, dt^^^^ #^^t^ 

^ K A. Sehonhft3if^# (Wie^, b5 ffi ) CD jK U ^ 1/ > U n - ;i/ ( P 
EG) ?S5:fflV^TB5^^UTPEGi:i|g-^Ufcge@X«^:^^ K^r^fig-T^'il 

;!/ -fb (Tarr, Methods of Protein Microcharacter-ization, J. E. Silver^ 
, Humana Press, Clifton, NJ, 155-194H ( 1986) ) ; 7 £/ ;b -ft (Tarr, HU ffl 
) ; ig ^ 7& ^ -v U r - ^ ® -ft; ^ ?!j ^ U > ^* ( Mishell^ t>* Shiigi^ , Selected 
Methods in Cellular Immunology, WH Freeman, San Francisco, CA(1980) ; ^ 

9 3 9, 2 3 9#) ;Xli?a'Fa*C*;i/V';>^£!.S (Marsh International Archiv 
es of Allergy and Applied Immunology, 41_ : 199-215(1971)) ^ ^ ti Z. t t)^ 
ffi 5f5 ^ o 
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-it ^f-i^iz. ^ (D ^ \^ (D ^miz u ji< - -$1 - & ^ ^ ^ t mm ^ . m^ii 

•5=- - ^ □ V h y ^ 7 - T* -S 3 A'^ tB (Hochuli. E. Bio/Tech 

nology. 6 : 1321-1325(1988)) „ ^ IZ . #M65^x>K^n^T--t?Pfl^SPfi^5: 

, mmx' ^mt, u ^ ~ - & t ^ ^ ^ \^ (d r < j mm ^^i t (d m iz m a r Mm 

'^y^^ KcDii^TK'ffiM^Sr-^^'fcVN^illcioT, m iz ^ a ^ Z t tr^ liH^m X' $> =5 o 
Sfe«t){C, -e^l-e^l^i?;S^<i:t;lo<DTaHflaxt°h-^5:-g■t^«^raT'. 

3i:**ffi5KSo -eroSg^o^^^K?:, :^ ^ ^ y JkXf / X ltm<D h V ^ iy y m 

mmmmiz^Lxm^^izi,x i otA±®T«BJi&xif ^-y$:-^t^'^:/^ k^sp 

i(D|g^(7)^y^F^L<ttSe® (Mx.(^> Cry j IX»-?-®^>'Tr) S:=l-K 

m<D[>^X'. I^il L :t U ^" 5t 1/ ^ K (Ho^, Gene, 71:51-59(1989)) & M 
^^ -S. ;b^3Z. li^-&^®S^^!8^Mii^^=- ( Hostomsky, Z.^, Biochem. Biophys, Res 
. Comm., 1_61: 1056-1063(1989)) ffl § P C R ^ tf „ M B T- |g ^ S: {S it 
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^^K&n-K-r-5DNAfli^iii*a)K^^^ffl=iK>-&, E. coii. mm. m 
%m <^ m ^ X It m (D Mm. ^ ^ m m ^ X' m ^ m m m ^ n X ^ ^ 0) iz m :^ ^ ^ t 

tfi s = 

t. ^ iZ ^ (D m A (D ^ ^'B IZ M -t ^ 7 \y)V^-mn^m^-r^ Cry j l^zf ^ F 5: 
if > i- -5 r i: ;!>'! ffi * -S o •00 Cryjl©«it 5: iS^. # 7E ?0 ^ S 

h-^^-^timm^j^^zf^ h' ^ mm-r ^ ^ t iz ^ ^ X n o ^ t. f}^ m ^ ^ , 

T^ym$:-^tf) {C±S^^®S2|s:M^T'feUXli#feT'&-2.= Z ^ <D x. \£ h 
- ^0)7 5. J mm^i 7 S. J mm^JScrJ^ cry J HZM-r ^7 

^7bW7 ly )V iji Hi^ :t^n m ^ ^ 0^ m A iz 7 V)V^-S.fl-^M^-t^t^:fJ^-^ 

n -i; V < itm±-t s t (D m^^mm^ L < itmm ^"r-^ y-r ^ :i n % 

3K«^igT'feS» *^ ;!)^ -2. ^ , M;t«> ^ n ^ i)-mm-t ^mCryjl I g E 

■t ^ o fj^ :fj mx -^f ^ y -t ^ z 1 m ^ ^ , ^it, tf^i)-^ ^mmit. ^m^(Dm 

flattfiK:J)'{C^-&fS3.i;/)':ffi*. Cryptomeria j apon i ca?b 7 ly Jl ¥ y iZ M -t ^ 
{cM-rST^;i/=^-/S^$:ffllf!lt--g>*5§B^®cDNA/gaM^jg{C«-:3<. 
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J; y 5& O 3 m 515 S o 

Af}^^mt^5kmmL<iiskm&^mi^ K^b<tt cry j i 

^Bi^J (Mx«> DNA) &-g-tf#§3S^^^-S:-^tf7SSIfflflS5:CryjI^L<« 
1 eir>ft®5§^fCiibfc^{4^TT-^«-r-S^i:S:-^fc Cryj L < 

ffl V^ T HJJR-r -5 „ ^tt, Cryjl^ b < ^ CO m-Jt . 

m<Dmi^&3^Mmit. 1 ) IB jfj # 1 ® SB 3'U ( X *f -r S @H 43- ) X « ■€■ ® 

/A >f y U ^ X -r -5 ffi « W >f U =3' 5t b ;r ^ F (C -f ^* X L # S SB 

^ij . X » 2 ) SB ^'J S 1 « W ^ BH ( X « *f t" ^ SB ^iJ SP ^ ) & t>' / X Id; 3 

) SB # 1 ® SB ( X « *f t- •& SB ?[J SP 4> ) {C J: y n - F $ 41 5 ^ «fe i: in 
^fge^iit'ffiSr^-rs^fig^ (M^«. ^KU^y^FX^^^^F) $:3-Ft-S 

mmx ^ ^ ^ (Dx- $> ^ o mmmmmmti^-yscDmm^mr^^^j^i'ftntfjiib^j^^^:^-^ 

S:?g^L$^f4ili^<> tjb^4x*':Cryjirb;i^'!f>?:^^-tS^«)tCfflVxP> 
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Seg^L < li'^y^ Kli, 4i5^®:^?STJuniperus vi rgini ana7£ ^ ^ ^ CD 

-S^mXti^cDMi8@B^'JcD^|iW^ffiiil"eh9>X7*-Abfc?t3E*IBfiSS:^cD 
«gflg{CJibfc^m-e^«l., ■?-bT, /^^f^K?:, 

m9u^hir^-7-{~. psoitis, m^a<iftx«, 3cd^:/^K> ^ \^ 

«-f^D-SIS^Ci|$^61J«:^a;^*:?:Mv^S^%i^s^S^^S:-g■t^o 3(©|gre(DmitLfe^^^ 
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6<J (C -g- i «C o 

i^^mcDM^mV r~^-f^ K # «) Cry J I S: ^ #J 6 r- ^ D S J: , 

(mm ^ ^ ^) X It ^ iz ^ -D X & f& ^ ^ t ti'^ iti M ^ ) o (}.^ f£ < t % 1 ^ <D T 

*^ej#?34xf-TaBflg&^«L, -eb-CMx-^h U^':7i>'fb^^ S>->(DifflfiS^03Z 

-t-53il*':ai5R-5o A '■^^ if ^ ^ y \^ U ^ J\y <D 2 jS&.±(DmWl^ y y :^ (S 

li, '>;5;<i;=bio(i[)TifflJKxtfh-:/?:^*S.o2. OJ«_h«)¥iST«ai&MM 

. 50). %oi:J?*b<«'>^J5:<i:tj3. 5<D, - M t L < it ^£ < t ^ 4 . 
0 (D. M(c^eF*L<«'>^<i:t5(D, 5gtc-M^*L/<{iii'^«:<i:=fo7<D, :g 

H 1 4 (C^Lfc'>«:< t% 5<D¥:^T|ffl{iaM^-r y ^ ^ 7. ^ ^ ^ <D 
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/<^^Kti, CJl-2. CJl-7. CJl-10, CJl-17, CJl- 
20, CJl-22, CJl-23, CJl-24, CJl-27. CJl-3 
1, C J 1 - 3 2 AZJf C J I - 3 5 ^ ti . m ^ a . @14tC^L/feii'^^<i:*J 

1 (D ^ T m wl ^ y V ^ 7. ^ m -t ^ z. (D m m 0) K ^ ki*, cj i - i e 

, C J 1 - 2 0 , 

CJ l-22;&tJfCJ 1-3 2 ir^ti ^ 

2 5 0 0). m^tS- ^ h < ii'P ^£ < 3 5 0 (DTiiiP'r ^ \^ ^ - ^ y ^ V ^ 
(P. I. ) $:*-r^o ^S'^^5^F®3KS?-T--i'e7^'f--^>7'>y^7.ti. ¥^ 

^i?75;<i:=bi5A, -»if^b<li^P^<i:=t3 0AJeA_h) P«gtcfe{:fS:i-^^<i: 
^ 2 . 0CDA^7b^S^:/^ K^c*f■t•5T^JEfII^■^'>7='>y^7.5:«-rsMA®/^°- 
■fe>h5:*C-5^i:{-<toTSii^^tLS. ^^eoT. if^ P ^ \^ 7- ^ - y V ^ 

xii, fes^^^Fic^-r-g>T«BigfE;^(D®s (s. I. ) hL^^m\zm^^(D 

|lIi4{c^-rJ;otc, /^^5=-FCJl-2 2«, ^l^LfeMA©S¥tcfeVNT 
, 14. 50D¥1*IS. I. ;S:?>*60%(Dlltt/S^$:*U, ifs V ^ ^ ^ 

^^-^y^^:,^X{t810. OOil^So />^<ii%*tioo®3Ki;5^'rkr5^ 

yjI©^y^F{±, CJl-16, CJl-17, CJl-20, CJl-22 
, CJl-23. CJl-24, CJl-26, CJl-27, CJl-32^ 
t>'CJl-3 5S:-g-tJ<. 

$Utlit?Sft$:^b«£oT'>^<i:%l^<Z)T0|}SJit:°h->^$:-^tj^'<^^FS:. ^ 
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^^-r-53i:7b^ffi5f5, €tie>®3S'^-2)^^^ K5:lRl^®#J(Btcj: U^I^-fS^i; 

T a gSPS ^ ® MSS: t>' CO ^ 5^ K » Bu 12 ® fa 0) fli ® ?K <r ( M ;t > Cupressus 
sempervirens, Cupressusarizonica, Juniperus virginiana, Juniperus sabino 
ides^) X >^ ^5? ^' -9- (Amba I. 1) tl^ <b (D ^(D T \^ )\^ ^ y h (Dm^^it^R 

«F>s.ty'fb^w#'t4 («»ix.tf, mmm. ^^ft) $:M^LT-eti^co^^^K*^?& 

3S ffl M ^ * -r- ffl 1/^ ■& CD s S T- S ^ ^ *v e> ® ^ ^ 5^ K ^ IB « 

5: il ^ -t -5 ) |g 5: ll ^ -r S o 
(I gE) ^c^^L*^^*^X«-f©'^^^F*^#/)^4^f-SeHT^;^>f>A'!I g 

iS^fc-a-Wiffitt. T■:^7-^'5=^PS^-^G)IgE^:^<DJS^§:T'feSo :$fcjgE^'*DyU 
>Eli, l>«fflfla^U< \%m^mM ±.(D I g E/\(DmM«)^-^^S:i>'a?1iMt>'{c 

a ^ ^ - - (Mx-lf. -fenh^^. x;r£/>#'l4^fl:'ffiiai^) 

(D^ftffi*^e)*l5-?>T•:^■7-^ ^^S^-MfSO^T-'-r x-^?-T'$>S, t*&oT, Cry j 

- S? ( ■^J , 'p tji < h ^ 1 ^ %) (c is T I g E i: ^ li: -r , X « , I g E (c 
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. ?6 5Eg S& « (C *f L T M * L = a /h I g E jpj 



# IC, Cry j I ® J& < t tj 1 o CO T Iffl X tf H - 7^ X Cry j I ^ :^>^ 4X S i& < 

3(;3^WC0^ji^#ilLfe^^f^Ftt, #mt&Tb;i/>?f> Cry j I © tS: < % 

, «F*b<ti, Cryjl® < ^ =fc 2 o ® T X H° h - ^ 2: . tJf o T . 3 

, «:*L<tt, ^?K*&lc^g'fS®MA{C^(DilB^#lS:ig^-r€>?&5^'»ai;i'5-e®S 
egT^;i/>f>(CMLTi:^'ffc3*l7t-?-®ffiA0DT^flS2:^£l5SJ:e)tC, +^J-«c 

A - -fe > 7^ - j^' ® ^ ^ s 7i/;i/>!f>®T^iBflSxifh-y&-^tf= m ^ sr^ 



{c i tj * fig b ^ ^ F : ;S $ (D it *P :/ F ^ fig B il f S ® T' , # 
ffiJl^, 4 5r5ym;iil±CD'<^^FttM«IAlCj:»J^figt-SOA^^6F*H'^ = 

m-m^rf ^ "^xt.. cryj IS e H T u ;b>f > ® ± g T nBfiSMfK't* ( r ^ -e 

. U - 3 > 1 , U - i^' 3 > 2 , 'J - S;*" a > 3 , U - i/' 3 > 4 S t>' U - 3 > 
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; U - J/- 3 > 2 « , Cry j I ® T 5 y ^ ^ » 6 1 ~ 1 2 0 5: * ; U - i/' 3 > 3 ti 
Cryjl® T^y^J^Sl 3 1 — 1 8 0^-^^; 'J-i^a>4li, Cryjl«) 7 S. J 
^J^*19 l~2 805:-g-*^; U-S>"3>5t*, CryjI(Z>T^>'i?B*2 9 1~ 
3 5 3 ii^tio ia4a~btC:^-ri:e)tC, :S-U-i;3>l^(D$fiS«:i^TffliiaH 

r ^ J m^m 1 ~ 4 o ; t^^^ej^S; s i~i i o ; 7 ^ J mm 

mi 5 1~1 80 ; 7 J I 9 1~2 6 0 R ZJ^ 7 ^ J M B m 2 9 1-3 3 

0 ^^ti , 

mm s m ^cvyjimB 'K7 u j\y ^ y ^mf}^t\^t:^ <^ ^ k , ik<D^ 

•:r^]^(D±3Xlt-'m^^ti: CJl-l. CJl-2, CJl-3. CJl- 
4, CJl-7, CJl-8, CJl-9, CJl-10. 

CJl-11. CJl-12. CJl-14, CJl-15, CJl-16, C 
Jl-17, CJl-18. CJl-19, CJl-20, CJl-21. CJ 
1-22, CJl-23, CJl-24, CJl-25, CJl-26, CJl 
-27, CJl-28, CJl-30, CJl-31, CJl-32, CJl- 
33, CJl-34^t>'CJl-3 5 (ZZltC, ^<D^^^\^(D3^l.t. »*L 

<«, iiii4{c^-rcfcd{c, ^ ti m n ^ ^ ^ \^ <D ^ T m mm m ^ y 7" y 
7. ± (D ^ ^ T m mm m ^ y :^ ^ ^ ^ ) = m \z tii- 1 l < it . ^ 

^cfflv^^fSC^yjI®BKT Kli, EI 1 4 izBir .i. o 

tC, ?^(D^::^^F®^g|5Xli-g|5 5:^tf:CJl-2, CJl-9, CJl-1 
0, CJl-16, CJl-17, CJl-20, CJl-22, CJl-23 
, CJl-24, CJl-25, CJl-26, CJl-27, CJl-30, 
CJl-31, CJl-32;S.t>'CJl-35. 

3g(C, Cryjl5aM;!)^'b#;t)^4xtfifi<^)«F®^:^^Kli, 01 S K^-f ^ o 
®^:/^K$:■g■t^:CJl-41, CJl-41. 1, CJl-41. 2, CJ 
1-41. 3, CJl-42, CJl-42. 1, CJl-42. 2, CJl- 
43, CJl-43. 1, CJl-43. 6, CJl-43. 7, CJl-43 
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8. CJl-43. 9, CJl-43. 10. CJl-43. 11. CJl- 
43. 12, CJl-45, 

CJl-45. 1, CJl-45. 2, CJl-44, CJl-44. 1, CJ 

1-4 4. 2s.t>'cji-4 4. 3„ :L(Dmm(Dm<Dts-m^jitfim^^:f^\^it. 

loJ:^J#<(D'J-i>■3>S:-^^T'^^^ (fip-^, |g4a~b{C:^t"CryjI®T5 
J mM^^lO) 7 S. J m ^ 5 1~3 5 2(D^gPXti — gP) » 

:$i^m<D 1 ^(DM^i^mit. z. (dWlB nr v )\^ >f y (D fj: < i o^T^iiax 

f h-y5:^*LE.o^Xn-Y-Zm5:^-rS Cry j KD^Zf^ F^L < tt^cDgP:^- 
i®^(CJ;y, Yl±, CJl-1, CJl-2, CJl-3, CJ 
1-4, CJl-7, CJl-8, CJl-9, CJl-10, CJl-11, 
CJl-12, CJl-14, CJl-15, CJl-16, CJl-17, C 
J 1-18, CJl-19, CJl-20, CJl-21, CJl-22, CJ 
1-23, CJl-24, CJl-25, CJl-26, CJl-27, CJl 
-28, CJl-30, CJl-31, CJl-32, CJl-33, CJl- 

34s.t)fcj I - 3 ^ ^ ^} r£ ^ m h MW.ir ^ r K J mmm-v & ^) . «^*u<« 

, CJl-2, CJl-9, CJl-10, CJl-16, CJl-17, CJ 
1-20, CJl-22, CJl-23, CJl-24, CJl-25, CJl 
-26, CJl-27, CJl-30, CJl-31, CJ1-32&?>'CJ1 

- z b ^) tA ^ m ^ MW.'t ^ r J mmn ^ Mt-^ Xnti, z. 

tcHSg^f-ST^y^JSaT'fe-S. 3C0^^C^3V^T, nttO~30T'fe*J, mliO 
~3 0-e$)So ^*U<tt, 3CD^:/5^F^b<tt^(Z)g|5^'-«, Illl4{c^-rj; 

-r s = 

^^m(D'm(r) ^<^m\t^ 'pts^ < 2. -oo^m.^ (^ti-ftv, cryj i i: 
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M t h < it^P fj: < t I 4 . -»*f*L<liS^J3 0, «t;S^*U<ti'>^ 

mx& -dx . ^ n ^ <D mm ti^ m ti r^m. B m r ^ y ^ -t ^ r ^ j mm 

M Jgsc 5: ^ ?^ fiu mm im^ii. TMfiaxtfh-^&^tffi^^^R^sn^^^® 
meMTvjwy (T s. J mitr s. ^ i)-^ ji ^ ^ ^ x mm ^ n x 
5) (DT s, J m(nmm tm^jt^mmx) xmm-t ^ :i t i}^m^?>. i^(dk^^ 

K > < il =fe 1 5 % . f£ < tl ^ 3 0 % . 75; < t) 5 0 % X 1 0 0 % * 



(54) itf ^¥ 8- 5 0 2 1 6 3 

i^(D^ V - i:^ 3 y \H(Dtifm^jii.mT ms^Rf^^f^^ (IPt>, 3^ai~4 0. 8 1 

-110, 151 — 180, 191~260&?>' 291-330 A^e5<D7^y^ 
) <Z) ^ X « - «5 o M ^ « , 5 fl 1^ - 3 > 1 ( T 5 y ®? a « 1 ~ 

5 1) ©^gPXlS-SPS:-^*^. S>efI^tiU-i>'3>2 (T^^^^aei-l 

2 0) (Z)^ai5Xtt-BP$:-^*^^#-5= ^(Dl^^tD'^T/^Kli, 3ne>®U-i:^"3> 

(BP^, u-i>'3>i~5) <D 2 ^&.±ay±mxit-m^^ ^nr . 

3 > 3 , U - f:; 3 > 4 t>* U - S^" 3 > 5 5: # , 1[ U - i>' 3 > 1 t>' 'J - 3 
y 2 ^^ti , 56 (C, t,L3^e>CDU-i/3>001o*'IgEil*g-&LB.ov;^h 

^ e> , zi © ^ F , -5 u - s;^ 3 > s: # * -r ic, I g E tc ^ -i± -r X 

?i*C$:-^tf:CJl-l, CJl-2, CJl-3, CJl- 
4, CJl-7, CJl-B, CJl-9, CJl-10, CJl-11, CJ 

1-12, CJl-14, CJl-15, CJl-16, CJl-17, CJl 
-18, CJl-19, CJl-20, CJl-21, CJl-22, CJl- 
23, CJl-24, CJl-25, CJl-26, CJl-27, CJl-2 
8, CJl-30, CJl-31, CJl-32, CJl-33, CJl-34 
, CJl-35, CJl-41, CJl-41. 1, CJl-41. 2, CJl 
-41. 3, CJl-42, CJl-42. 1, CJl-42. 2, CJl-4 
3, CJl-43. 1, CJl-43. 6, CJl-43. 7, CJl-43. 
8, CJl-43. 9, CJl-43. 10, CJl-43. 11, CJl-4 
3. 12, CJl-45, CJl-45. 1, CJl-45. 2, CJl-44 
, CJl-44. 1, CJl-44. 2>S.tJfCJl-44. 3 (*>*^^fIi^<Z)T 

s. J mm^i m i 3 rzj^ i stc^t) , xa'>7&<i:%;iooT«Bjiaxfh->^ 
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*fii'<^^Kii, 2 ^ PA±(Dmi^ {^mmit^ ±i& <d ttf m f£ ^ m t m m ^ iz^ ^ 
2 &.±(Dm^ (^mma^ m i s ^ -t r ^ / mmm ^ ^ -t ^ ) (dm-^-^ 

: 

CJl-1. CJl-2>gLt>'CJl-3; 

CJ 1-1&J>*CJ 1-2 ; 

CJ l-9>&t>'CJ 1-1 0 ; 



CJl-14, CJl-15. CJl-lG^VfCJl-ll; 
CJl-20, CJl-21. CJl-22, CJl-23; 
CJ 1-20, CJl-22^iLtfCJ 1-23 ; 
CJ 1-225:0^CJ 1-23 : 
CJl-22, CJl-23&t)fCJl-24; 
CJl-24&t;CJl-25; 
CJl-30, CJl-3i;5:t>'CJl-32; 
CJ 1-3 l^Sct>*CJ 1-32; 

CJl-22. CJl-23, CJl-16^iLy^CJl-17 
CJl-22, CJl-23, CJl-31^i:t>'CJl-32 
CJl-16, CJl-17, CJl-315:t>'CJl-32 
CJl-9, CJl-10^t>*CJl-16; 
CJl-16^S:t>*CJl-17; 
CJl-17, CJ1-22&1>* CJl-23 
CJl-16, CJl-17;Rt>* CJl-20 
CJl-31, CJl-32^t>' CJl-20 
CJl-22, CJl-23, CJl-1, CJl-2a:t>*CJl 
CJl-16, CJ-17, CJ-22SLtK CJl-23, CJl 

C J 1 - 3 2 ; 



3 ; 

3 1 ^Sl O' 
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(57) 8-5 0 2 1 6 3 

o®M^ (#M^ti. Cryj ICD < i: t) 1 o O T IB JiS tf h - >^ ^ ) 5: "g" 

^ tC, + tSj A" - -fe > -T- - i^" «) Cry j lOT^fflflSxifh-T/^r-g-t^o 3g{Ciff^L< 

2^ 16 W ® 35 tC Sa (Z) M tC S V^ T . ^ptj:<t'b2^(D^-f^\^ (. ^ tl iX . Cru j I 
OD'>^;a;<h%iocDT0fiSxtfh-^$:-g-tf) ii^tiM^^ '>^<i: 

{c X « M 61l fc ^ -5 3 i: ffi * S . 

(BIl3tc^-rT^y^SH^J5:^i'-5>'^"^^H5:'^t^) ?^®ia-^-tt$:^tj> 

CJ 1-1. CJ l-22i:t>'CJ 1-3 : 
CJ 1-15:?>'CJ 1-2 ; 
CJl-9^S:t>'CJl-10; 

CJl-14, CJl-15. CJl-16^lt>'CJl-17; 
CJl-20. CJl-21, CJl-22;5Lt>'CJl-23; 
CJl-20, CJl-22:Rt>*CJl-23; 



(58) 8- 5 0 2 1 6 3 

CJ l-22j&t>*CJ 1-23 ; 

CJl-22. CJl-23;g:t>*CJl-24; 

CJl-24>a.t>*CJl-25; 

CJl-30, CJl-31^SLt>'CJl-32: 

CJ 1-3 i;S:t>*CJ 1-32; 

CJl-22, CJl-23, CJl-16S:t>*CJl-17; 

CJl-22, CJl-23, CJl-31^S:?>'CJl-32; 

CJl-16, CJl-17, CJl-31^t>'CJl-32; 

CJl-9. CJl-10S:t>*CJl-16; 

CJ 1-1 6^5:t>'CJ 1-1 7 ; 

CJl-17, CJl-22^^UfCJl-23: 



C J 1 

C J 1 

C J 1 

C J 1 

J>* C J 1 

C J 1 

C J 1 - 



-16, CJl-17^S:t^CJl-20; 
-31, CJl-32StJ5CJl-20; 

-22, CJl-23, CJl-1. CJl-2;S:tJfCJl-3; 
-16,.CJ1-17, CJl-22, CJl-23, CJ1-31& 
-32; 

-9, CJl-10, CJl-16, CJl-17, cji-22;5:yj 
2 3 ; 



CJl-9, CJl-10, CJl-16, CJl-17, CJl-31^t>' 
C J 1 - 3 2 ; 

CJl-9, CJl-10, CJl-22, CJl-23, CJl-31&t>' 
C J 1 - 3 2 ; 

CJl-9, CJl-10, CJl-16, CJl-17, CJl-22, C 
Jl-23, CJl-31^it>*CJl-32; 

CJl-1, CJl-2, CJl-16, CJl-17, CJl-22&t>'C 
J 1 - 2 3 ; 

CJl-22, CJl-23, CJl-24, CJl-9^lt>*CJl-10; 
CJl-22, CJl-23, CJl-24, CJl-9. CJl-10, C 
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Jl-16^S:t>*CJl-17; 

CJl-22, CJl-23, CJl-24, CJl-16. CJl-17 
CJ 1-3 l>&t>*CJ 1-32; 
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mmm i 

^^nriy)]y^> (cryji) (pmm 
PAT it. ^f^BM<D ^mr ly }v ^ y cryiii: ^itmi^ izmmt ^ iz fj: n 

r^itmoimmv &^ o ZO^mmii^ AI ^ tl ^ mm (Vasueda^, J. Allergy CI 
in. Immunol. 71_:77, 1983) S: BJc ^ L it CD T' & S = 

B ^ m •fi' ^ f=. 1 0 0 gO^TEtf) (U i/ y h y . Spokane^E , HollisterStir) 
5:1 L®i;x^;i/X-5^;i/tti-e3llIBJiHiU, itii^lc7E«&5:*feTx-5^;i/^K 
S * T' ^ ^ ^ -t± „ 

BJiBIU;t7ESP&&, 50mM hUXHCl (pH7. 8), 0. 2M NaC 
1 & a* :/ □ 7^ T - PI « ^RI 



(2Mg/mi (mmm) h V ^ y y mmm, i n g / m i immm.) u ^ 

=S- y . iMg/ml (i!i^?iS)^^^^?^>25Lt>*0. 17mg/ml 
m.) 7xx;b^^;i/>(>;b4>x;b7;i/>rUF) S:-^tf2La)ttaiffl^«M*T'4TC 
T'-Bfe»ffiUfeo ^^'ffi;|^M$:l. 2LC73fSffi«^ffi?gT'4"CT'-llJ6#ttffiU, 
Maffli^S:-^*3-l±T. fflaiMigffi?ScT'¥^fb L ;t Whatman DE-52 D E A E -l2 ;b a 
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-X (IE**2 0 0 g) $:fflv^TA>y^^l!SIR^CJ:^Jfemfl^^^L;^:o 

fe^flJi^Ufe^KSr^ ?^^^T', 8 0%|g?D (41C) CD^^tfcMtCj:U:9-®bT 
, <g;^J-T-*®«i^M(^#<$:l^*bfeo ^ ®^«®g|5^^S^i5S L feCryjl?: , PBS 

3 ©Cryj UC ^t^i^K & . zf U ^ T - if mW M ^ M ^ f=. 5 0 m M W 

m-f- h U 'y 2^ (pH5. 0) S:ffl^^T, 50mM ifi?:^hU'5A (4'CTpH 
5. 0) IcMUT^^fLfec zroMiiSF^, r^tC, 4TCT'^D7^T--fe'PISM$:*n 
X.f^50mM mmi-h U ipH5. 0)-e¥^'ftiU:tlOOmlCODEA 

E -fe ;b D - X * 5 A (Whatman DE-52) (C in x „ S ife M ( S S S S ) 
S:, rk^^X. -f U ^ r - "^immm iia 4 X: (D 1 0 mM ItSE^hU'^A (p 
H5. 0) T'¥^'ffcL.fe5 0ml(7)?!j^:^->3€^*^A ( Whatman CM 

-52) iCM^f^o Cry j Hi, 0. 3M N a C 1 (D WiWit^ ^^0) WMM ^ m 
$ . ;r ©Cryjl^-fti^M iSi^^f^^ , 7;^ T' , 3 0 0 m 1 O Superdex 75 :ij 

(Pharmacia) ±X (D F P h C (2 5^0©! OmM m^i- h V 2>> (pH 
5. 0) , ?^430ml/©) (Cj:»JSfti§bfe„ 

ffiJgbT^iCryjlSr.MtC. 0~1M NaCl i 2 5 'C ) (D ^ ^ 

t F P L C S-Sepharose 16/10;^^/:s^'avh^*^7'i'— (Pharmacia) ICjDx. 
to iSt^-i^iiLTj^mUit Cry j I$:IS2(D'!f;i/itji^av h if ^ y ^ 
ti- „ F P L C Superdex 75iy ^ A ( 6 0 c m S U 2 . 6 ) ( - - e> - 

PiscatawaylS> Pharmacia) lOmM it^:^hU'^A(pH5. 0) 

(Dr^^i^MSOml/^m. 2 5r;) T'igmUito Hlali. Z. (D V JlMM 
n -7 h ^ y ^ - ^ B-t . CryjKD^^j&^^ffi^tlfc (BIl b, l/->2~8) „ C 
ryjltt, ^^fe&MV^-S S D S - PAGE (C<tS:9-«fT' 3 o<D/^> KtC^J-ffiatl 
t (laib) „ laiblC^^-tiotC, 01a(C^Lfe±gl:f-'?*^^COiii^©S 
D S P A G E (12. 5 % ) «f & S ^ T T' ifT ^; o . y ;i/ 2: , Bio-Rad® 
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6 -D tc : V - y I . ;tA';i/-/^> (43, OOOkDa) , il )h if^ - V ^ T y 
K5--^(29, OOOkDa) ^tKa-^^h^^n-^U^ (1 8, 400kD 

a ) ^^ti 

^ffi^feLfc^ipiieK (Gibco BRL) ; l/->2, M^^36 ; b->3 

3 1 ; ly - y 4 W -i^ S 8 ; U - y 5 m^S9; U-y6 M 4 1 ; U - y 

7 m ^ 4 3 JkXJ^ 1/ - y 8 Mi^ 4 4 o -t^X(DW6i-^Mlal,Zm-t, 

□ <yhlCj:oTfe4i-^U;t 02) . H2{C^i-J;o{C. Superdex 75 (HI) 
7b^?>«i^btlif^3 6 (l/->l),lif^3 9 (l/->2);atKia:^3'-4 3 (l/- 
^-S) (7)T'J=i-h$:SDS-PAGE{Cj;»J4>ML/> :^hnl2;i'a-X_h{Cni 
U^hPT/P-yhLfiomAB CBF2$:>^D-:/i:LTW^;'^= lf;r^>f[: 
^ ¥I5t; V I g 2: m 2 m^*: i: U T « VN, ^ L ^ fl£ $: i 2 5 i - h u ^ h 
T > fC J; »; ^ L » ^ y □ - :h ;i/ C B F 2 . D. Klapperlf ± i J - X 

U 4 -r . Hill^E, Chapel) <•) ^ ^ V- T )V ^ y kmh a I{CMLTl^«b 

e^tlfc. Amb a I t Cry j I ® 12 ?[| OD *i loj-ffi ® SS: tC, Amb a I IC *t L T b 
tl i5t ® ^ o *^ ?: Cry j I (D f5 ffi tC o V^ T M U „ Zl ;n (D * (i , E L 
I SA^^t>*"t7XX<5f>>''n>yN(Cj:y^ffi^tlfcJ;e){C. CBF2;t>^^'[4LfeC^ 
yil^m^-t^^H^^hf^. 55 ic, -?xx^>ya^yhttX, CBF2 {Cj:o 
T l± , ^ jffi ^ tl S ^- * H tc Cry j I v^ T , ftfi © A > K ^ ffi $ ^ ^ 

U o Hi 4 4 S. t>* 3 9 ( EI 1 b ) N * IB ^IJ ^ € Tb^ it , Cry j I(D IE 

S-r-5(C, 7b*&ttm«fe7!)^^:53'^^ft®^*;-S>3o(7) Cry j I>f V M fi^ W M ^ tl t:. o 
zn>b(D S D S - P AG ET'fFfifLfe^i-^-ili, ji7cS.t>'#3l7t;^f4^CDM:^{Cfe 
V^T40~3 5kDa^C*^fcof^= tl (D 4 M <D m M it m 9 . 5~8. 6 
T'feU, 5|l*6,pi9. OT'fe-S. N5K5^CD20T^y'^@H3''Jtt> Z:4xe>®3o0 
VA' > K C 33 T |HI C T' »J S. o J^A HU ^ii* $ *v Cryj I(D ge^'J (Taniai^, m Hi 
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jfiliS 5: ffl S Cry j I CO a >^(Dmmi^t=.-^-^M^<Dr U )\y ^ - Stm M M X' B ^ ^ ^ 
J: ^ iZ, =^ J ^ U - JV tfii$- C B F 2 IZ ^ urn ^ n ^ . ^ tl ^ it . f^TTl^ 

ji:if-B^(Di (03) „ z.n^(7)-('jm<D'&^Mj^vf^n,^.<D 

mma^ m^^iz. mm^mmmx\t ^ n V - 3 y . u > x « si k 

v^ -3 * H J: y U o tc t) ^ ^^ :!t)^ . ^ ^ 7? # |^ "t S 3 ti ttl * = fffi ® 
pTIg-ttti. cDNA^^a-->^W^^C^V^T tiCryj IS aK®Pi-o(D±g§!! 

55 ^ cry j I X IB SI X. Cry j I ffl ^ «?) tC ffl ^^ # S flfi ® T y a - ^ {± y 
filMi:®ra®^gSf^fli®1t'f4(^fc*{-^P^f-^*^f^*SaS«^$:#^So Cryj 

& Jackson Labs7!)^ ^jA^Lfco =&V'^;x$:^«?)lC^^7P-f> hr2>■^>'^'> htc 
IL-fb^iife V 0~1 0 0 fi g«)ffiigLfc?$^CryjI (^S>9 9%, 01 blCg^ 
-r> T*®>'^'>K) T-Ml^rt^feJ^-fbUfeo PBSl^J©10/^g©«SSLfe3^^^Cr 

tit (Current Protocols in Immunology, 1991, Coligan^Sl) <fc ^) (C L "C 3 
75;ot„ 3tie)ffiifflflS5:10%>?2/fi&i,^jfil«( Hybrimax) , t/J<=^-tl->5^>&t>' 

m'&.<D^jL)\^ts^^(Dmi^'^. 3/1 0®lfflB&/'^;x;KCTi oro-^i/B&ilJfiijff 
(Hybrimax) . \^ ifs ^ y =f- y ^ X' ^ U - y Vc \^ , |g ^ D - > 2: S S t d< ^ -b" 

y ^ y mm^ X' ^ ^ a - y it L , S^elisa (mmm i ^M) 



(63) 



8-502163 



a - y iif^m^ 

. m^it. 2^(D=^J^U-i-JVtKi^(4Bll. 8B11) &^figLfc= ^tl 
CD in $: , 9^ jt # O # MB tc tJ^ o T . Gammabind G. Sepharose ( n. - i/ ^ - 
PiscatawaylS . Pharmacia) IC J; U ^ f£ L , Pharmac i a {C J: U IB K $ tl ^ Pi 
{C o T 2^ T y ^' > P ^ K Mtt-ft Sepharose 4B ( n n. - -v - - , Piscataw 
ay^t, Pharmacia) (C @ ^ -ft L „ Cr y j I S M & 3 CD Bg IC M X , * 

^-&ifeS5:#*®PBST'?5to?^o Cryj I S: 2 ^ A ^« CD 0 . IM ^' V iy y 

(pH2. 7) T-^mU^o SDSPAGE{CT^iifUfe^ffi^lB4>®^§^fe« 
, Cryjl*^5& ifi^a (C $ Z 5: ^ L ^ „ zitiejCDH^ti, 
/<;^CDCryhII5:-^*J&:V^„ MAb SB 1 1 M & ^ B <D :^ ^ ^ X I' f=. o 

S is ® ^ IS , ^ 5^ ;i/ tf ;i U ^ 7=^ — h J: 'J Gammabind G SepharoselC ^ ^ 
ig^-&$n>^WigLfcMAb 8B 1 1 (Schneider C. m> J. Biol. Chem. (198 
2)257# : 10766-10769) $:MV^T#f>^^:^„ b;^)^L/^c:<)^e>, Aff i-gel 10 ( :^ U 
y^)V-r. Richmond^. Biorad) {C ^ ^ # ^ ^ 4x IS ^ b M A b 8 B 1 

1 ^ m r=.mmit. =^ j a - )v mi^ <d q o % ^ 'j#< ^uffi-gei lotc^^^s 

r J ¥ y -y" U ^ K 14 -ft $ tv Sepharose 4BlC?i§^g$tlfeMAb 8B 1 1 i)^ ^ W 

m-^ ntz. ^(D J: u^^^c{Sv^i:v^e) 

± (c @ ^ -ft ^ 4x ^ y ^ a ~ i- ^mmL r^cryiut. ^ « 'j m ^ t- * u 

E.offl^EL I SA(Cj:iJMAb 8B 1 lS.t>'4 B 1 1 iZ ^ X UM. ^ n ^ ^ . 
'^■dX. Zltl^jCDMAbli, Hi 4^ ^ O Cryj I<Z) ffli^ (C ;t ffl it =R 5: g« 

-r-So |BI«^{C, ffi#|;iCryjUC^-^t-S^ y ^J' □ -^^l^m^J^^X. >r A 7 T 7 ^ 

fe^y i7a-^;i/m<*:li. ^ma6^tC*;^fflT'$>'J#So Cry j I <7> 3 O ^ ^fc 



(64) 8- 5 0 2 1 

Tp <Z) , BJi Bl b T 7^ V^ Cryptomeria japonica (#) (DTESD (C^'>h>> Seat 
tle^E, HoUister Stier) jb^ R N A # § «?) # < ® |^ ^ 5 4x „ MW 

T, 5. 7M ^-fb -fe i/ 'i' A tfi T' ® i »J ^ 1/ <V h <b -t S Sambrook^. 

MolecularCloning. A Laboratory Manual, Cold Spring Harbor Laboratory Pre 
ss, Cold Spring Harbor — a. — 3 — ■^^ 

( 1989) (Dis^i: m^^r=.. a^<z)* (3. 5 rzj^ i o s ) ®7E?&$:, if r — y 
Ji^^m^t. ^(D&iz^itom'K^^i^r-ti^^ ^^^*^e>RNA/^l^'v^$:[lIIR-rs 

3h{iffi***''oit„ B5JBib^ Ambrosia artemisiifolia('^^^'-t>-) (/ 
— X n ^ -f , Lenior^ffi , Greer Laboratories) Z.CO:;^nhn — ;i/$:flB 

V^T RNA5:#-&'i:tinrtg-efe-5{Ct)A'>*''t)6"f, Cryptomeria japonicaTE 

^ 'if r - V y m mta iz T N>T*BJiBiUT=fe, A26o®®JKT-?iiSb?tPS'j^^ 

CDRNA5:fe^figL'^;^)-'o7to 

Sambrook^ , m&(D-Jf^lZ^^RNAa)Wiy:^J-J^Mli!,^. Cryptomeria j a 

ponica?ei0 75)^ e>M*^fec 7b^5:4. 5M ^r=-t^ymm^-(:'^*JtAhK^mm 

mM hUX/SmM EDTA/1% SDSlcH^^^-ti:, ^UU^^Jl'Mm 

fflU, ^UTNaCiS.t>'M3!Kx^y-;i/-eS?tM$-&fe. 3<Z)#|I!B5:ffl^^fc«> 
T' « , Ambrosia artemisiifolia R N A 5: fij f -S 3 i: ttJ ^ A"^ , Cryoptome 
ria japonica RNAODttffitiaj^'&Tb^ofe, 

^5? {C. 4 g Cryptomeria j apon i ca?K Sis& ?:10mlCDj*aiffl^®?K (5 0mM 
hU:^(pH9. 0), 0. 2M NaCl, lOmM mm-^if^i^'y^J^ 



I 
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i; X 5^ ;i/ t:° D ^ - tK - h ( D E P C ) ( 0 . 1 % tc "T S ) ) ^ L , K ^ 

T-1':?s±T'?L**i:IL#T'-r'J«U, 1% SDS, lOmM EDTA^SLt>'0. 

{Ci'JUIiRL. 6 5-C{Cin^-r-g>'i:{CJ:Ulml©dH20tcS^?SU, -eU 

TO. i^®3M Bf^^i>u'^7A^tt>'2. 0 m (D X. ^ - )i(D mta ^ v nuc 

M 3 „ A 2 6 0 © PJl iR S. t>* ^ ^l' S ^ ^ i& =fc 'J ^ ^ PS »J tC V^ T , ^ (D 

^''vh^c33^^T^i^a^nItg^RNA»[lIJR$tl^:«)^ofc<. 

SOOmgOQ Cryptomeria japonica?B$&$: F^^TW ±.'^- %^ t. % 
#T't-'J?tLTO. 2M NaCl, ImM EDTA, 1% SDSS:iin;^it 
5 m 1 (D 5 0 mM h U :x. ( p H 9 . 0 ) ( J5t tu {C FrankisJS. Mascarhenas (198 
0)Ann. Bot. 45 : 595-599{C bB ® ^ i: e) {C 0 . 1% D E P C T' - ^ ^ S b 

5 : 24 : IT^g-^) -eSEiambfe^lC, 0. l^OSM 

Sf^^^U'^^>S.t>'2^<Dx^y-;l/?:MV^Ttfci!t^■^±?^c= -eo^U^yh^:, M 

o ^ -fb 'J 5^ 't' A 5: ffl V^ S 

S^-S^Mli^T^^^J^Tb^ofco A260®ig^lR;5:t>*>!f;i/«^?*»I{CJ: yUSLfcPS 
U ^3 V^ T , 1^ Hi pf IB Jfc R N A «C o o 

g-T'&tc. r1?Kg(Z)7b'*&3!)^e>RNAS:iiliR-ts:ii:tt^^tgT'&o;^o RNA*^ 

||^El-.5>RNAS:IlIlRai5fc'5:V'>®Jb''li:^*^^^V^„ U>6^b?fc7!)'!b, ffH^tCrypto 
meria j apon icaTE S S. t>* « ^ 5: ^ ^ -5 « * ^ !P4 *^ ^ l± R N A tS ^ 4x ?t ( ^ 

M 3 # M ) o 
HiSS^J 3 
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Arnold Arboretum (v-^-^^ — •fe^y'V^ Boston) lCfe-g)l:*:®Cryptoineriaja 

ponica (#) (D^i)^(bumLr:Lmm^j^^mRzfmmi:^-t ^^^^miim^ic \^ 

^ r >( X ±X' MM h t~ o RNA$:5 0 0mg(D=&l^!P4*^e>, * ® 6^ (C Frankis 
O^Mascarhenas, tu ffi i U IB « $ >^ {C L T IS 9§ L „ 3 n © M !F4 5: K 
5-rT-fX±T'fL$*i:IL#T'-rumU, O. 1% DEPCT-Bfe^&ab^cO. 
2M NaCl. 1ml EDTA, 1% SDS$:>&f'55ml®50mM 

hux (pH9. 0) {c^^^-frfco ^al>'-;l//^r^^3f^;^A/-ryT5;^T 
. i^®2M it^-^^';'^A;g: 

Ot2^(Dx^r/-;i/T'?5fcM^-&fe= M>C>:»-SllCcfc»J^l/>yhS:laIitXL. dHaO 
tcS^^5i±> 6 5t:{C5^J-rain|^bfe„ 2ml(D4M ^-ftU^'t^A^rRNA 

^lyyh^mHSLV^ lnil®dH20lC|f^?S35i3:, Sr/3M ffSEthSU't'A 
jat>*x4fy-;b-e-BJfetfcM$-&^:„ m^<D^ U y h I 00m l(DdH20(CS 
li?S$-&T - 8 O-CtClf^Lfeo 

^llicDNA5:, 8>tig®gg^^7E;^^^S:t>*4Mg«)7£^&RNAA^eJ, rfj|5®=^ 
>vh (cDNA-^^e/>^^A^^;h. ^"J-^^K. Gai thersburg^fit , BRL) ^ 
ffi T , Gubler^t t>' Hoffman ( 1 983) Gene25 : 263-269® :&jS{CtJeoT:t'J rfd 

^ >i7*-e-^^Lfco Cry j I&n-K-rScDNA?:, ^iS^Url'5t^U?f^ 
KCP-1 (K^'JS' -GATAATCCGATAGATA-3' 5:>tL/> z::r:{C, 3 <D T It C ^ 
^ < . 6&.<DTitCX'^J:<. 9fil®GttA, T^L<«C-et;J:<, 1 2 U <D 
AitT^L<\tCX'%^<. 15fi[®TliCT'=bJ:<> 16fi<Z)A«TT'tjd:< 
, 1 7'e©G«CT'=fc<kV> ; iH^lJ#-^ : 3) ^SLt>'>^9-fV-EDT&t>*ED5:ffl 
V^T^il|@-rS^*^5:^f'&ofco ^v-r-7-EDT«. iH?[I5' -GGAATTCTCTAGACTG 
CAGGTTTTTTTTTTTTTTT-3' (i2?iJS-^: 24) S^fSo ^' V - E D , @H 

^fJ5' -GGAATTCTCTAGAGTGCAGGT-3' (@S 2 3) Sr^-fS, CP-lti, C 

ryjKCT^y^^CDg^aoeT^y^ (AspAsnPro 
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IleAspSer, W. ^ ^ ^ 1 0) T S. J m 1 ~ & ) $:=i-Ki-Sii©igLfe^U 
:j- 5t ^> 1/ K 12 ?'J T' & -5 o E D T « , zi CD » <g ^ © U A -5^ - ;b i: /\ -Y :/ U ^5i* 

-fX-r-ST'&aOo f^T(Z)5fUrr5{i'lx?t-^Kli, T^A-v', Huntsville^t. 
Research Genetics, Inc. IC J: U fiK 3 = ;K U ;t ^ - 1? ^ ^ S fS 5: , rU |R (Z) 

-y h (GeneAmp D N T it iPI ^ >V h , n :^ 5^ ;*J h > Norwalk^E, PerkinElmer 
Cetus) $:fflVNT^T^VN, d N T P 1 0 a 1 © 1 0 X M « ?S 1 g 0) C 

P-i;S.t>'l/ig<5DED/EDT^^-fV- (ED: EDT(7)^;i/Jt3 : 1) , 
cDNA(20MlCD^l^cDNASf5ii-^^®3~5Ml). 0. 5^1® 
AmplitaqD NAdfU:jl5--fe'^S:t)f^, (1 0 0 /i 1 tCfS) il^g-^bfe, 

:itlh(D^n^^ ^D^9Aprtg^5;^aSM^a^S (vy-^rL--fe«y^y, Cambri 
dge^S. MJ Research, Inc. ) 5:Mv^Tiiliibt= m m O) (D 5 M it . 2 4 X: 

ZyifRZf7 0 X' 2 ^ ^ <D mm S: tf' 'b> -D o mm(DM^<D 2 0 mit. -hffiOi: 

(BB^JS* -GGGAATTCAATTGGGCGCAGAATGG-3' Sr^L, iZLTllfiC^TiiC-et) 
J;<, IT^CDGliA, T^L<{iCT*;±<, 20^C0G(iAT'=fe;J;<. 23 
fif(Z)TliCT'=fe;J:<> 2 4^fflG 

{d;C-e^;<}:^^) (iH^J«^:4). ;^7.hLfc^5-fV-;R^>*ED$:ffl^^S^2 
®ifltliT-MV^fc„ :^5-rv-CP-2ttJ®I2?iJ5' -GGGAATTC-3* ( @H ^'J # 4 (Z) 
jggl^S) ^□-->-5'*SfllJ«)fei*tCjn;t^ti:tEcoRIgpeS:^-r. 
B,') (DmmLf^ yf V ^ ^ h^mmt. Cry j I <D r ^ ^ 1 3 - 1 8 (As 

nTrpAlaGlnAsnArg, @B^!J#-tl®7^yi?13~18) $:=l- 
K -t -5 o # < (D D N A /^' > K > 1 % G T G 7 D - :^ ;b (ME. Rockport^E . 
FMC) ±X' ^M'^ tlf:Li3^ . ^^(^(D^n^tr^. Sambrook^, Bffffi<7):5^lCt*eoT 
^f;a:ofc■9••^f->>'■cl^yh^c^3v^T, 32P5Kjg|i||iLt>^a-^CP-3 (iH^'J 
# : 5 ) t A ^ y; ^' ^' X U o , tJ! o T . <Rf ^ <D Cry j I D N A A > F 

$:^#^-r-2>^fc«£ii5R-f> 3(Z)T:^P-^tt*itbfco CP-3«SH3^IJ5' -CTGC 
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AGCCATTTTCIACATTAAA-3' ?: ^ L , Z. Z. IZ , 9 fit OD A G T' J: < , 12^(DT 
C T' =b J: <\ 1 8 fif <D A G T' tj J; < , 2 1 ^ (D A I* G T' % A ( @B * ^ : 
5) „ 1 SfiTMi, SSil&d^i;«>fe«?){CGXttAXliTX«C®f^»J{C-YyS/> 
(I) $:ffiV^TV^§ (Knoth^Cl 988) Nucleic Acids Res. 16^: 10 932) „ 
V-CP-3t4i(D@B?lJ5' -CTGCAG-3* (@H?'J#^5®ieai~6) ^rn-^ 

5? i7 b :;r K MB ^'J l± . Cry j I O SP SB ?!I J^)'' e> ® T ^ y P h e A s n V a 1 G 1 
uAsnGly (SH?'J#-^1C^ 

T^y^3 2 7-3 3 2) ^=r-K-tS=i-K^@H?'Jtc*ff5-rs#^n-KllIH^U 
■r- & -5 „ 

^l(Z)PCRt)X, ^l^cDNAtCT, ±m<D ^ o iZ. CP-1 (SH^J## 
: 3) S.0:GP-3 (SB?!!*-^: 5) $:ffi^^T^T'feofe= |g2(DPCR{i, «tl 
©SfE;©5%?:ffi^^T, CP-2 (ffi^J#-^: 4) &t>'CP-3 (SB?!J#-^: 5 

■9- if - > ^ n >y N {C V^ T #MeU tCCryjl |^^$tl#-r, i®T^O-f^t)Cf 

It $ n o 

A-h^i^. WMCD^yh (cDNA-^fi&S/:x.^A=Jf>yh, ^U-5>F, Gaithers 

burg^t, BRL) SfflvNT-^^ut. :7xy-;l/^*ffl>&t^*x^y-;^tt:^l®^^c, 

c D N A , Rafnar^ (1991) J. Biol. Ghem . 26£ : 1229-1236 ; Frohman^ (199 
0) Proc. Natl. Acad. Sci. USA85^ : 8998-9002 ; ,5l?>*Roux^ ( 1990) BioTech. 8 
: 48-57® -^miZVt^X . 3^(^T>?!J-KPCR>KfE;TfflV^S^-«)^C, T4DN 
A lis ^ ^ - -^i ('y-{7.nyi/y. Madison^, Promega) X'^^'ith. X. -Si J — 
;i/tfci8LTaBT--;i/LfeAT (H3?'J#-f-: 2 0) >S.t>'AL (@B^iJ#-^: 2 2 
) ;t U 5( U ^ K (C H V^ fc' o ;t U =J" 5t ^7 :r ^ K A T « , gB ^'J 5' -GGGTCTAG 
AGGTACGGTCCGATGGATCATT-3' (@B?!IS-f- : 2 0) (Rafnar^, fff ffi ) 5: ^ f S o 
U =f 5C ^ ;t 5^ K A L , @B?!|5' -AATGATCGATGGT-3' ( 
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iB^iJ S ^ : 2 2 ) ( Raf nar^ , tu ffi ) * ^ S » Cryj I© T ^ ^ ^ ^ IS-^L 

;tcDNA (20/il<D;5fS;<)^^®3Ml) :g-lMg<7):^'J=r5t^U7f-^ 
F A P ( @3 # : 2 1) ^XJ^mmi^t- Cryj (BB^US' -TTC 

ATICGATTCTGGGCCCA-3' , 8fi[©GtJTT'%<J:<, 9^(7)AiiGT't;J:<, 12 
&.(7)CitTX'=b^<. 15^£DG{iA,T^L<tiCT'%J:VN) (@B^'J#-^:6 
) S: ffl ^^ T ifiPi U mi&^ni^ ^ t~lsblZ. ^ J i/ y (I) 5:, 6 fi[ 7? , GXtt 
A X ti T X « C <D -f^ y tC ffl V^ T ^^ -5 (Knoth^, mfffi) = ?iiSl/fc:tU=r5?^'U 
;f5=-KCP-7 (SH^IJ*-^: 6) li, CryjKD T ^ J (BB^lJ##l®T^y 
^14-~20) ;<)^?j®T^/'^14~20 (TrpAlaGlnAsnArgM 
e t L y s ) & n - K ^ S n - K ^ IB 3?'J M fS -t S # =1 - K ^ la ^'J T' ^ = U 
=f 5? i7 b F A P . 12?!) 5' -GGGTCTAGAGGTACCGTCCG-3' ( 13 # # : 2 1) 

^ -r § o 

^Jiilii(7)5yN"--fe>h (5^1) 5:, ^l*tg®AP (BH 2 1) j&O^Cr 

yjI>^^-fV-CP-8 (@H3F[I#-^: 7) p«g gp 1? ^ :^ h L Cr y j I U =r ^ ^7 Ix 
•5=•Fy5'1'V-S:mv^sm2i|^l^li^Cfe^^Tfflv^fe„ ■:/5>fV-CP-8li, IB^'J 
5' -CCTGCAGCGATTCTGGGCCCAAATT-3' Sr^L, ZlZliC, 9S<DGtiTT't;J;<> 
lO^e^AtiG 13fi:®CttT-et)J;<, 1 G ^ <D G it A . TSL< 

C T' =fo d: < , 

23<a©AttGT'fe«fcVN (iH?!l#-^: 7) „ ^f^l/^T^FS' -CCTGCAG-3' ( @3 
?lJ#-^7(Dife»l~7) tt, ^7n-->i'*S«J®fc«5lCinx.e)^lfcPstIgm 

* t" = 5S U CD ^ is L :t U 5? U :t 5^ F iH , Cryj I®T5 y5Ss^*^^©C 
ryjI(Z)75,/^13~18 (AsnTrpAlaGlnAsnArg, SB^US"^ 
1 ® T ^ / if 1 3 ~ 1 8 ) 5: 3 - F S n - F illB J'J M -r S n - F » IB 
T'fe-2>„ x^>;':7A^a5F (EtBr) m^l^f- 3 %T 

U-y^^Jl±X'-^m^tLr:Lt.ZL?>. mi 9 3i&S*fG)DNA/t>FT'^o:/^o 

igipiUTcDNA?:, M &3 ^J^ if O U Tts )]^ . yaLJ-)\^&Z:^i7 0Uii-^}V/>.i&ti!, 

n . ^ <D^(D 0 . 5^(597. 5it^T>^-'t'A&t>*i. 5^<D-fy:/ayty- 
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TiiS3ffl3%GTG NuSieveig * ;U ( > , RoclcportT£, FMC) T' 

«^?*i&Lfe= m m t£^m(DDN A Ay \^^. e t b r m^iz -^mtL . 

ffl U T , TfJ IS CD @2 ?IJ 9ii S ffl =^ >V b (Sequenase kit, :f J\ y( 7t . Clevelandlt . 
U. S. Biochemicals) Irffl^^T, t/-r^=^2/^i->^-^*-i^3>^ (Sang 
er^ (1977) Proc. Natl. Acad Sci. USA74 : 54463-5476) (C J: *J @H ^ ^ 1" -5 7^: 

«!)ic, Ji^^CT-*if^>L/^Ml3mpl8l^I^cSlv^;e„ ftioli, 

JC7 1. 6i:J;ii*xs^a-:^ti, Cryjiog|5^iaj[J5:-^tf3i:**^Bm^tv 
^tlli, Mat $ T^CryjlO N H 27R^K^ (Taniai^, gJf ffi ) tC ^ ± {C H — 

lll4tfFfl"4, 9 3 9, 2 3 9 \Z m ^ ^ tl t^M^^l t — m L X . i/ 7. 7- ^ y (Cy 

sp) (Taniai^, Mm) {c^fSf-So r^*&^^^->ii. ^^siawwuir 

$yi?fCjy-bT7^yiE-2 lT-&-&3ii:*';Bffi$tifc» B§*&;<^^— 

> -9- >ME?[I (Lutcke^ (1987)EMB0 J. 6 : 43-48 (C J; U $g ^ $ J: {C , B§ 

^^-y^^ti) i:oD7 8%<D^B|Bitt(cJ;*JXitStifeo 

C^yjIil'{5^^0^U$:3-KLTV^§cDNA&, |^lCDPCR;5f5T', ^ 
LfccDNAA>^, ;rUrf5i^UJi-^FCP-9 (iB^'JS' - ATGG ATTCCCCTTGCTT A 
-3' ( IB S : 8 ) & t>' A P ( S2 ?IJ # : 2 1) ^ ffl V^ T 

^'a->'ffcLfeo >rUrf5ii' Up*-5^K CP-9 (iB^J#^: 8) \t . CryjiCDU 
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-^<'-iBJlJ{ca*-f-&CryjICDT^>'i?Me tAs p Se r P r oCy s Le u 
(SH^yS-^lOTT^/SE-Zl 16) gPt^-eU Cry j I D - > J C 7 

6 . 1 iz-D \,^X m^-^ titz. ^ ^ U ;r ^ K 13 JiJ td a ^^ T ^ o 
HZWPCRjK^E:?:. «I0 ® ifipltg-^i^® 5 % (C O ^^ T , # 1 M g A P (SB 

?|J## : 2 1) S:t>*C P - 1 0 (IH^'J5' -GGGA ATTCG ATA ATCCC ATAG ACAGC-3' 

P - 1 0 (Z) 5t ^7 KSH^^fJS' -GGGAATTC-3' (iB^iJ#-^9®^ttl~8) tt, 

^□_->^'g^©;tis?){C;flD;te)4xfeE c o R IgPfi^r^-T. ^»J(Z);t';=r5?i7 
^>^-5^KSa?^l^i^ CryjI(DT^y^l~6 (AspAsnProIleAspS 
er) (@B3njS#l®T^>'^l~6) ^rn-FU.SP^^KfCryjl^D-^JC 

7 6. l{C■^V^T^^^^l.fe5l^'b^^KIBJ'J{CSV^T^^€.„ ZLffltflpiLfcDN 
A^^^lS:, ±m(D ^ ^ izmmLXmm^-^^ EcoRIS:tJ^Xba 
I T' ^ ft L T K ig ffl 1 % gfe ^ ;i/ m a ^ 16 U 7t = ^ 7^ D N A > F 5: 5i 

ffiLT, K^JatS®;t^^)^cMl3^lpl9S.afpucl9^c^v^fc'o StJ^^-Y'^ 

-e/3>"5Iig^!feS5:, 7EI&a5RCDRNAS.t;a3IS:^-r-5^llft5R®RNAjb^ 
e)^^Lf-cDNA*^^tHliIXU;^= pUCl 9 JC9 1 a^tKpUCl 9 JC9 
1 d i: J; « 

— IB ^ij T' •& z: t ^ ffj $ n ;t „ 

D N A 5: , rUIROD^Jp^y h ( /\ ^ :^ , Cleveland^E, U. S. Biocheinicals) S: 
ffi^^^T. S/^:t:Jri^^x->i?-^*-'>3>'S ( Sanger^ , HU ffi ) <}; U ^ S3 

mm^hf^. mm^. mi 3ii!M:&fSi;ftt>*73e*i^^5-rv- (v-t>-^^--fe^y^y, 

Beverly^E, N. E. Biolabs) 25:t>*|^g|5t^-^>i/>^'^^-rv-CP-13 (SB 
^f|#-^: 10). CP-14 (g3?lJS-t: 11) ^ CP-15 (fH?lJ#-^: 12 
), CP-16 (Sa^lJS-i-: 13), CP18 (@3^[|#-^: 15), CP-19 
(S3?y##: 16) S.t>'CP-20 (S3^J#-^: 17) •fcSV^T, ^±{C@3J'J^ 
^U)^„ CP-13{i, @H?«J5' -ATGCCTATGTACATTGC-3* { BB S # : 1 0 ) 
^-rS. CP-13 (ia^J#-^: 10) it. Cry j I(Z)y^y^8 2~8 7 (Me 
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tProMetTyr I leAl a) @HJ?iJS-^l®T^>'i?82~87) 5:3- 
K-t^o CP-14«. iB?'J5' -GCAATGTACATAGGCAT-3' ( @H ?!J # : 11) ^ 
;fb, CP-13 (BH?'J#-^: lO)co#^=3-K^@2?'J{C^f5-rs„ CP-15 
It. CryjI(Z)T^ylE169~174 (SerAsnSerSerAspGly 

iB?'J«#l®T^y^l69~174) $rn-K-rSia^'J5' -TCCAATTCTTCTG A 
TGGT-3' (@a3?(l##: 12) ^ S . C P - 1 6 it . Cry S l(D 7 ^ J m 3 3 b 
~340 (ThrProGIn 

LeuThrLys) gH?fJ#-^l(DT^^^335~340) 5:=i-K-rS=l- 
F^iB^JtcMj^Ts-r - FMBa3^JT'feSgH?'J5- -TTTTGTCAATTGAGGAGT-3' (SH 

?IJ#-^: 13) 5:*-r-So CP-lStt. Cryjl®r^y^l8 1~186 (T 
hrSerThrGlyValThr,i2^J#-f-l<Z)7'^>'SE181~186) 
5: n - F -r -5 =1 - ]f mm ^ ^ m K M J^B r ^ ^ - F » SS t? & S SB ?!I 5' -TA 
GCAACTCCAGTCGAAGT-3' (iS^JS-^ : 15) ^r^fS CP-18 ( IE 

15) ®^45?^l/^^Flt. iELVN5ti7L/;t5^FT-eti^<Ci:LT-^ 

^S; $ ti ) o SH^^fJS' -tagctctcatttggtgc-3' (IE^J#-^: 16) ^m-t^CP 

- 1 9 , Cry j I (3D 7^^^270 — 275 (AlaProAsnGluSer 
Tyr) iHJU#-tl®T^>'^2 7 0~2 7 5) & n-F-rSn-FmB^J}-*f 
fS-tS^^n-FI^BB^iJT'fe-So CP-2 Ott, Gryjl©7^yi?2 5 1~2 5 6 
(TyrAlal leGlyGlySer. gB^!l#-^l®T^y^251~25 
6) {C*f-r -S n - F^T'feS@H?lJ5' -TATGCAATTGGTGGGAGT-3' ( SH ^'J # # : 17 
) -t ^ o Zl(DSH?'iJ^^L:'iDNAti, ®4a5Lt>'4blCS^bfeSH>?"J(SB^?U# 

-t: 1) ^^-t^ztffiKm^ntc.. :init. z ^ (Dmm^ ^ ^ a - y j c i i 

6S:t>'pUC 1 9 J 9 1 a i)^ ^ (Dm-^mnr & ^ o CryjlO^^cDNABa^fJ 
tt. 13 125J^l/:t-3^F;b^e)^y, 6 65?^U3r5=-F®5'#HlRSB^J. 11 
2 25?^b;tf=-FCDrjB 

F>7!)^ej*&*-2>5f-^>u - 7^^ y ^ y u - i^Rxf s ' ^¥Mm 

mi^^^ti. ^ - )\y<D 5 • <l!l2 55?i'U:t5^F0)3' #ilSIRMJSlCtt=l> 
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-k X :!i< V T - it i'' ± J\y M M t)^ ^ iE -r ^ ( 111 4 l>* IB J^'J # 1 ® 5? b 

;t-?-Fl 279-1 283) „ |g4>aOfiJ?'J#-f-lC05?i7l/:^^Kl 3 13-1 
3 3 7 «. /^^^-fH^iISr^-To Ffg*&;<^:4-->(Dfi[ei±> >r>:7U-A©±?jS 
iii|ih3K>®#^S.t>*Pjg*&>l^>i--> (1gi|^{C^ii©SH?'JAACAAUG.GC Lutcke^ ( 
1987) EMBO J. 6 : 43-48{C E gj( -t S CryjlcfJ (C B m $ tl AAAAAUG^GA (IH^lJS 1 
(Z)^a6 2~7 0) ) $:-^t?Mi^=I>-fe>i^-XiB?iJi:®7 8%(D^aiBl'ffifCj:U5t 

n-KLTfe'j> -^(D«*!j®2iT5ys?«. ^^ses^^e^iiMi^^t^su- 

MH^tJ (Taniai^ ( 1988) , Mm) t>' « IS U feCryjl (*S6Ml) ©Kg^r^^ 

T^y^ffifH (3 5 375 y^:*^?)^^) tt, ii^^tl^CryjKDSaSIB^J (T 
aniai^, lam) t % ± M n m - ^ ^ ^ -f ^ ( N H 2 ^fC ^ (Z) * ^ ® 2 0 r 5 7 SE 
S.t;:i6CD^g^P«3gpr5y^IB?iJ5:-g-tf)o ^(D^iaSaattX, =i>^>-9-X 

H 2^ T- Cryptomeria japonica (#) CD tK ® "^'^ - M * ft 7b 5: it 

•^{CK5-^T-rx±-e;^*Sbfc= 3(D7b*&5 0 0mg7b^e>, ^ g 6^ Prankish 
U?Mascarenhas Ann. Bot. 45_ : 595-599{C IB ® $ J: L T R N A 5: p 8S b 

t» ^)iSfS:K^-rT>rx±-efLi*i:fL#-efU«bT, -BftO. 1%DEPCT' 
^aU;tO. 2M NaCl, ImM EDTA, 1% SDSS:i(;nx.;t5ml 
®50mM hUX (pH9. 0) {CJl^^-fr^^o •7Jcy-;l//^^a/i^;^A/ 

-rvr5;i/T;b=i-;i/ (25 : 24 : 1 x-m-k) -esuittffiufc^i-. rna$: 
, 0. 1 m(D 3 M sf^-^-hU'i?A;6t>'2^cox^y'-;i/T'7Kffi;<)^ejifcM$-i^Jt. 

Z.nb(DRNAmm<^i^2ml(D4M i^^bU^-^. A$:Jn;tT, -^9X:T' 
>r>=^^:3.^-hLfe= jg;i>^it{Cj:yRNA'<:u>vN&IlIlRLT, ImlCDdH 
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. «*ie<;^l/>y h5:l 0 0 ft I (D d H 2 O iZ n ^ X - 8 0 'C -V ^ ^ L . 

-^Is^cDNA?:, 8/il?b*&RNA7!)^e>, cDNA-&^S/X5^A:^«yh (BR 
L) 5: ffl V\ T GublerS. t>* Hoffman ( 1983) Gene25 : 263-269® -Jj Wi iZ ^ X :^ V rJd 

Ty^-f^^^T'-^fiicLfeo 4<U^9--t?»llSfS: (PGR) dNTPfe-g- 

t/i 0 fi I <D 1 0 X mwWi ^ ^ I oop^;b®-fe>x^u=f5?i'U?r^F^SLt>*T 

>^-fe>X:tU=f5?-J'UPt-^F (4 00Ml(Z)^;*:^cDNASf£;^l-^^(Z)l 0 
A 1 ) . 0 . 5 A 1 ® AmplitaqD NA;KU;<9-i?5Lt?^®7K (1 0 0 fi 1 IZ -t 
S) i:iS-&LT, GeneAmpD N A If ipi ^ >y h (Perkin Elmer Cetus) 5: M V^ T 

^ ^3 ® iS; !Pf . MJ Research, Inc. ( v!^- 5^ ^ - ir >y *y , Cambridge^ft) "T" 

l^^racD^ft, 4 STCT' l^J-ra^T'^'TV-CD-T^^:/!/ - h ^ <D T — - V y 

x:f 7 2 x 1 ^ m 0) mm S: tf^ ^£ ^ tc . m^(D 2 o moa^^it . jiiaoau®^ 
-It, 5 5 x:x 1 (D r - - u >^^s:t>*-hiBCDii»;ffl»®«;<i^^^oAc„ 

:i(Z)z:7^McDNA$:iii|ig-r-2>C0{C, ll^(D 1 -D <D ^fji ^ Cry j I "T^ ^ -f V - ?: 
MVNfc:CP-9 (IB^lJS-^: 8) .at>'CP-17 (@e?!I#-^: 14) , CP- 
10 ( 13 # : 9 ) t>* C P - 1 7 ( SB ?IJ « : 1 4 ) , C P - 1 0 ( @H ^'J # 
9) S:t>'CP-16 (SB^f'J*-^: 13) , CP-10 (@E?'J#-t: 9) ^tt>* 
CP-19 (@H^J#-^:16), CP-10 (SH^'J#-^:9);atKCP-18 ( 
@2 ^'J « ^ : 15), C P - 1 3 ( @B ^'J # ^ : 1 0 ) t>' C P - 1 7 ( @2 ?[| # : 
1 4 ) , aft t>' (C C P - 1 3 ( IB ^IJ S : 1 0 ) ^ t>* C P - 1 9 ( IB ^0 § 

: 16) „ C P - 1 7 (@B?lJ§-§- : 14) t± , SH^JS' -CCTGCAGA AGCTTCATCAAC 
AACGTTTAGA-3' $:^L. T^^ifSKRC* (SB?!l##l<^3 50~3 53 T'fe 
U J. o iiil Jh n K > ) 5: =1 - F "T -5 =i - F ^ @2 3?'J M ftJ S # n - F » SB M f5 
■r S „ 5f ^7 b FSB^JS' -CCTGCAGAAGCTT-3' (SB^US-^1 4CDi&«l~l 3 

) ti, ^a-n>^@6<joDfc«?)lciii;iejnfePs t l>&t>'Hi nd i I iffiimSP 
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&.^mi- . ^ci'i/^l-^^KSEJ^'JS' -TCA-3' ( @e # 1 4 CD ta 1 a ~ l 5 ) 

, iiil ih n K > ® # n - K H @a ^'J M U T v^ S f T ® if ipi > x 5^ >^ A ^ 

D^K (EtBr) ^^&LfeT?!/n-X'!f;b±T'Bfci:35, ^3®55ntTffi5<Z) 

^^5:^:RBH?'J^^©fc«)l-PUC19ctJtC^n->^bLf::o CP - 10 (fE^J 
9) >Rt>*CP-16 (IB^IJ*^: 13) $:mv^^n*^cDNA^C^3WS 
PCRRf5«. *trl. IkbODv^^K^r^D, JC13 0iiJ:lfnfcoS'J^®^ 
l^c DNAySfE?: 8 >tt g(D7E*&RNA$:ffl^^TJliacDJ:•e)^C^f^V^, ;t'>l J5? 
^rl/:t^K^^-rx'-CP-10 (S2 3«J#-f-:9)>at/CP-17 (BH^lJS-t: 

14) ^m\>^xmmLr^. ^(Dmmit. mmrnQncoT ^ j ^isti^ '^m^^ \^ > 

^-e, ^^SCOcDNA (JC13 5hV^e)) fe^^L^t.. 

0. 5^®7. 5it^T>^-'?AS:afi. 5 ^ (D 4 V •:f a A J - ;\y X' (D ttM iz. 

i) m h o R If T 0 % ^ J - )]/ X (D m r¥ (D ^ IZ . DNA5:, 15^1 

© M T . T 4 rff U ^ ^ - -1^" T' iifi SSg -ft L T e> E c o R I T' M -fb b ( J C 1 3 
0O«-^) , XtiEcoRItpstl-ei^^fC-^^-fbU (JC13 5(Z)#-&) , 
iiSSffl 1 %SeaPlaque{Si& * >f ;i/ ( FMC) cfT'«^^i&Lfe= JS^J&tJ-^CDDNA 
/t>K&EtBr§^fe{Ci'jBrm'fbb> SlUmL. rSiS(DiH?IJgfeSffl=^>vH 
/\ 4 yt . Cleveland^E^ U. S. Biochemicals) ?: ffl ^^ S> -t^ :^ ^ 5^ x - > - 
^,:^-i/3y^ (Sanger^ ( 1977) Proc. Natl. Acad. Sci. USA74 : 5463-5476 
) tC i -5 i/' >r D N A IB ?IJ at S <Z) «?) tC ii ^ tC -M -fb U P U C 1 9 cf tC ^ 

Ml 3|l!S5:yfis^5&lRi:/^-fV- (v9-5^ii--fe-y^y, Beverly^tt. N. 
E. Biolabs) ;&t>'l^gl5 2^-'!r>i/>^7*y^-rv-CP-13 (SB^'J*"^: 10) 
, CP-15 (SB 3^1] 12), CP-16 (ie^J#-t:13), CP-18 

imn^n ■■ 15) , cp-19 (SE?a#^: le) 5.ufcp-2o (sb^hs^ 

: 17) $:ffi(.>TiE?iJ^SLfe. ltitSJC130A^e)®2o(Z)^P-> (JCl 
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30a®:O:jC130b) RXJ^mmJCl3 5i)^i^(D].^CD^U-y (JC13 
5 g ) « , m^i*^ ^ Cry j I^7D->T'feSri:*'!Bffi^4xfco ^'D-^JCIS 

0 a;&.t>'jci 3 5 s (D ^ u ^ ^ h^mn&t^um ^ nr^r ^ mmn^t. pawj 

^ ^ ^ ® Cry j I IB ^IJ ( SB # 
:i) t m - X' & -D o ^fo-yJCisohit. I -D (D >i \^ 7t ^ \^ tf^ am i)^ 

^ ■ick^o) Cry j mm (SB^j#-^: 1) tm^^tti^^m'^nt^. ^n->JCl 

30b tt, SH^''J#-^lC0306fii<D5^^U:4-f=-K(CCS:*Lfe= Z. (D ^ ^ U :t ^ 
K^-fbli. fig^CryjlgaHcDr^ y®E6 0®Ty r:6^tH i s^v®^^. Stl-S 

^ifeM 5 

Cryjl(7)%^ 

CryjI(Z)|§^S:r^CDJ:e)(CLT^f^ofe, 1 0 Ai g®pUC 1 9 J C9 1 a 5: 
XbalT-m-fbL, ifcM^-tt> i'^V^T', T43j<'J^^--^T'^®'fbLy^= Bam 
HI';>?!j— (V-y--?-^ — -fey'y^ BeverlylS, N. E. Biolabs) $:pUC19J 
C9 1 a(C-lt|ie^^'f'5f-i^a>3-l±, ja|IJ®U>;*3- & NACS-f :t > ^ ^ ^ - 
iJ =y h. (;>t.'J-^>K, Gait hersburg^E ^ BRL) l:ii-rii:j©{CJ:UI^*bfco 
VN-e, U>;;!j-*S-^bfccDNA$:, EcoRIilBamHIT'lM^tCi'^'fbb^ 

K il o T ) 1 % SeaPlaque-fg 1* * T □ - ^ v*!^ T- CD ^ » ?i -fb 

«fe®S^^i&{Cj;t;#||Lfco ^':^v^T', r®lfAi^5:Jiiatcm'fbLfc. =l - - ^ 
tj^E c o R lai> K5J^ U'7'--t?f!IPSSm*«^lC^<ATGBg*&n K>©li:«3 
• Mtc 6 t X ^ i;^- > ( H i s 6 ) & n - F -r & @H tf J: o (C afe ^ L 5§ ^ 

pET— lid ('^;-i'X3>S/>, Madison^E, Novagen ; Jameel^ ( 1990 
) J. Virol. 64_: 3963-3966) ^ {Z ^ ^ ^ - B y L, . K ^ ^ - tp <D m 2 (D E 
coRlx>K3Ji'Ur-i?^PSai5fiti, CI a IS. t>' Hind I I lx>K3? 



(77) 8-5 0 2 1 6 3 

U r - ■\f Mmm& t PiK . &.miZ. EcoRI^Sct>'HindIIIT'©M^b. 
M^'fb>&t>*U^-f':f-5/3>tC<feoTI^Sb;t„ :i<Z)tX^S>'> (Hi s 6) m 
N i 2 + dr 1/ - 

■7^1' > y 5!j ^ A (Hochuli^ ( 1987) J. Chromatog. 4n_ : 177-184; Hochuli^ ( 
1988) Bio/Tech. 6:1321-1325) (C Ct ^ iiifi ^ ;i ® 6 K (Cryjl) © T 7 -C - -f- 

^ -mmoif^i^izm^r^. mm ^ ^ o - y i: m ^^^x . T7;if'j;i^--e$:=i-K 

■r-S)a'e-7-t-$fe^Tf-&-fVr^Dl^>'l/-/3-D-5^:^A*^^' htf^yS/K (I PT 
G) ^^Hl|g^;ya^-^-^>ff-r5y^:^^>yK5:^«i-S:^©aBL2 i- 
DE3«!c5:h^>X7>t-ALAco IPTGT'<^SI#«. ]gl//<;KZ)T74<U^ 

R<Z)^3^{C4g^ST'fe-5„ ^n->pET-lldAHRhis6JC91a. d 
li, CP-14 (ffi^J#-§-: 11) $:MV^-5 2^'^;!f-^2/ffi^J^^ ( Sanger^ , Wi 
ffi) {CcfcU, 5§^®:t^?)CDiELV^U-7^^'>^5^7l/-Ap'g(D Cry j I ■5' n - > T' S> 

m^x-gaKOD^^^. *a»|/hMm*« (5 0ml) x-mui^t^o ^ n - y p 

ET-1 1 dAHRh 1 s 6JC9 1 a. d<7)-B^6^«$:M^^T, T y \^ y V y 
^ ti b 0 m 1 (D (Brain Heart Infusion Media, Difco) tCgSL, Aeoo 

= 1. o^T'^aw^it. r^v^-e, iPTG immm 1 mu) X 2 mmmmL t^. 

h-ffcb, -?-®'^U''Vh5:50mMhUXHCl (pH6. 8) 2mM EDTA 

, 1 % s D s . p-^jvij:fh3i^j-j\y. 1 0 % ^* u -fe a 

- ;i/ , 0 . 2 5 % ^ o ^ 7 X y - ;b ;i/ - 4' 5 ^ ^ f s :i i: {c d; u !fS ^ffl 

S^^M% t: MM f~ (Studier^, ( 1990) Methods in Enzymology 185: 60-89 
) = mt^^S.&^^m^^ Sarabrook^, m Hi <D 1] m K -o X . 

m3 8^Da<Di7-^y-^)V-m^i^r:^SDS-PAGE^J\/±(DAy\^tl^ 

xsimitLT- (y;i/{c», 4 0 /I I a^mmmm ^m^tt « i^^4*fH8«, mmL 
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^X^^T . z:cDpET-lldAHRhis6JC9 1a. d ^ U - y ^ Mi^ ^ 

2ml$:8^r^^W^-|±. iS*:V>T'. S<*i#«6 i m X it . 200^g/mlCDT> 
tf i/ U > L B ^ % ( U - ^ > K , Gai thersburgffi , Gibco-BRL) 0^ 1 

. 5%T5b'n-X$:-g-tf6MC0^hUM (100X1 5mm) ) ± iZ VHZ :i -t 
*mtC;&S*T'-Bj6figW5-&. f^V^T', Sg3loTT>tfS/';> (2 0 
0/Mg/ml) S:-g-ti'9LCD?S<!fc^ifi (Brain Heart Infusion^:©, Difco) IZ 

m^r^o A6oo*^i. o(c^s*T'fi&*$-i±, iPTG5:*n^ (.m 

mm 1 mM) , Mtc2B#^^W^-ti:;t„ 

iiSS:3S/i:.>^it(7, 930Xg, 10'i^m)lZ^i)mULX. 90ml®6 
M ^T — i^'>-HCl, 

0. IM Na2HP04(pH8. 0 ) 1: m V < M M h f£ t)^ 1 ^ fS ^ M ^ 
r^, :^m^^'8.^^M'\:i'^m ( 1 1 , OOOXg, 10^ra> 41C)tCj:'j|^*b 
fe.^^i^C0pH$:8. OtCMffliL, 6M if T =- iy y H C 1 . lOOmM N 
a2HP04(pH8. 0) T'^^'fbLfe8 0mlcZ)n«v>!r;bNTAT:<j'n-X:^ 
^ A ( Qiagen) tC^D^fc ■?CD:3!j^A$:. 6M i^'T-2^'>HCl. lOOmM 
Na2HP04, lOmM h'J>^.-HCl (pH8. 0) T', ?^V^T'. 8M 

lOOmM Na2HP04(pH8. 0)T',fti&{C8M S*. 100 
mM m^i- h ^ . 10mMhU7.-HCl (pH6. 3) T'. ^^kfllJtCgfe 

■o fc. iz^ h.^. #^«?ST', iijgLfeSpLn®A280 *':o. 0 5;jiT}C75:^*-e 

iail;tSaHCryjUj:. 8M J^^, lOOmMff^^J-HU'^^Zx, lOmM 
hU>(.-HCl (pH4. 5) T'^ffl^tV, 10ml<Z)rU=l-h-t'S?^L;t„ 

„ $g*UfcfflM;lgeK«TUn-h5:, Sambrook^, etfffiC^^&^tCSeoT, S 
DS-PAGET'4)-*fb7t = 

ai2J©9L(5!)Mia#l (JCpET-1) tt. ^-■9'i/-^;i/-^feLfcSDS 
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- P A G E >f ;i/ CD li ^ ?il ^ (Shimadzu Flying Spot Scanner, V +>" ^ n. - -fe >v 
. Braintree^S, Shimadzu Scientific Instruments, Inc. ) J; -5 

tm^m 1 8 %(D 3 OmgCDCryjI$:^^Lt„ |WI«{CLTiMS55Lfe^2(D9 L 

(JCpET-2) MSif^J7 7%<Z)4 ImgOCryjl^r^fiKL^. 

^ife^J 6 

Cry j I i^m^i^mr \y ji^ y) ^ m t=.^:thmr \y )\y ^ - mm (dt mm<Dm^ 
mm-t ^ K ^ ^ ]^ ay^m 

#7ESfaCryjI©M«-t-S^-7'^ ^^^I^Fmo c/t B o c -^^it^ic m 

skWL^^MS^ (PBMC) ^gi5'|4#ife®f^*ie^^5:a^L.B.o#7E*&lc 

O /\' > -ft L Jfil <5D U > « ^ ^ * ( L S M ) » .ilN ^ ^ (C i o T W IS L 
o ftaiTmBg^m$:> (|^T'^?S't±'fbbfc5%thABjfilif$:MofeR 
PMI-1 640, 2mM L-^^;i/^^>, lOOU/ml^-S/U^/::^}- 
U^SV-fS/^, 5X10-5M2-^;i/:*>'"hX^y-;i/^S:t>*10mM HEP 
ES) (Z)>'^~;i/^'^^lCi3t-t.g>2X106PBL/mlOD, 'g^Sbfe5%C02^> 

h f~^1^CTyjl ( 7 5 %(Dm^-r: . EI2(7)3*(Z)yt>Fi:^i6(bt3*C0 
> K ^ t»0 -e ® 3 7 "C 7? 7 B ® fij ^ J: o T ^ 32 L/ . Cry j I 'tt T IB JIS 

T m m (7) m ^ it mm X' :^ ^ ^ 1 1)^ m & ^ n fz . ^^wjia&L sMis^c^^^ntcj; 

tjS^SSL, 5#fif/mlG)ffimAt h I L - 2S:?>'5*^/ml<DM^Xt; h I 

ufej t m ^ ^ ti ^ t X' m:RX' 3 mmmm 0 r~ . rk^^x. TSSBsa©, s^l^cK 

K, iffi^;^CryjI (rCryjl) , « S3 U 5c ^id Cry j I X « ^fi ^ ^ Amb a I. 1 
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( rAinb a I. 1) tcMbTit5i1--?.t8*5:^ffibfco T V ^ ^ 0^ ^ . 2 X 

io4(D#:ih*BflS$:, 2xio'i(Dx.-:f:K^i^-A-jv'y>()v:^ (EBV) h ^ y 
xy*-2^ur~smBms^(^i&o)^oizLxmmi^r=.) (25, ooorad 

T'?!j'>V-fiMMLfe*;0) CO#^ETT', *,)S9 6>:7x;i/^lx-h®2^b<tt3 
^jL)\^rp<D200 u l(D^a®^^i§ife^'T', 2~50/ig/ml(Z) rCryj K *f 
L 35 ^ Cry j I X « Arab a I . 1 T' 2 ~ 4 H S f (I ^ b „ V^ T , ^ 31 )V 
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-f>7'>V^'X0Dft^^Ci3V^■r^ffiUf-o |1112lC^bfc^tie>(^^S^tt, 99 9 
^(DB^H^. Cry j I>ftt>'!|fiSbfe?5^ Cry j life t>' tC^:/^KCJI-2. 3 

, 2 0 t>* 2 2 }C >Ut U T cfc < -r -5 A. Arab a I. 1 IC ^ U ^ 

i:^5^LTi/>'So Cryj I T as ja X h - ;«)^ ^ ® #S ® r ;i/ =5!^ - -«# 

/?)^ e> ® T fig 4: U W> H ^ n S i: , M t>* rCry j iafet>'(C/^:/^KCJl-2, 
3, 2 0S.r>'2 2 7!)>;b^*^^T^|gxt^N-3^$:-^t;ii:$:^rt-ro 5£fC, Ztie^f^ 
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LTCryjIy9'fA54^feT^J3S&fflV^^T#18)IST>V•fe'f^Ci3V^T, ^MCD^m 

^ om#;<)^CryjlS a S 2 . 0JiA_h(7)S. I. T' ^ L o Cr y j 1 7t)> e> ^ 

nr~<p^£<ttji-o(D^-:f'^\^iz2. otA-hcDS. I. ■e/^i;^L';t^^3ti> 

©^g$:igi4{CS^-r, ;Ki;>'7=-'rl:^7^-<--<>7-*>y:57X&^LTVNSo =& 

^ OD J: S © « . ^ L Ac S # l¥ (c J3 l-t ^ ^ K ^ L < g a g {C *f ^ S 

$[Iii-f>7^>y^':^T'*)-5o •t^T<Z)2 5A®TMIS^^tiffl^U7^5€^CryjIfC 
f5#L, 3^l?>C7)TMflS^^®6 8. 0%B:, rCry j UC J^r> L „ Z. tl h (D 2 b 
CDTmM^MitX. (C®l,Nl/'^;i/-r, rAmb a I. ItCfefS^S^L, A 

mba I. 1 T U^b^^f > A^Cryjl h S gSro^ai^tt b T -5 r ;&l>* 

^ 3 -5 J T ^JiS X t: h - :/ *^ cryj I i: Arab a I. li:CDfgiC#^fc-t«>-e$>5e) 

Jl-2, CJl-3, CJl-4. CJl-7, CJl-8, CJl-9, C 
Jl-10) CJ1-11> CJl-12, CJl-14, CJl- 

15, CJl-16, CJl-17, CJl-18, CJl-19, CJl-2 
0, CJl-21, CJl-22, CJl-23, CJl-24, CJl-25 
, CJl-26, CJl-27, CJl-28, CJl-30, CJl-31, 
CJl-32, CJl-33, CJl-34S.t>'CJl-3 5{CfS:^b, tlit 

trLmm^mmtiLx<Dmps(Dr^sb<D (ebv) h^>x7:t-ALfeBiaiaoii 

g^EBVh^>X7*-ALAc*igBS^^5:, 2 5, 0 0 0 ^ X' y ^ - M 
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LTfflV^fe„ 3 tl e> 0) E B V h ^ > :^ 7 ;«|- - A L liBJiS9P>^ 5: . 5X106PB 
L$:lnilCDB-59/8-7-=E-fe'yh*fflJia^^ (ATCC CRLl 6 1 2. 

U — > F . RockviUeTt. American Type Culture Collection) H ^ ^ i& i: 
^{C, l/tg/ml(Z)7*;i/JK-;i/12-5';x^-hl3-T-fe7^-h (PM 
A)®#^ETT', 3 7t;-e6 043'f^, 12X7 5mm7KUx^L/>S5JjtLl£Falcon 
V ^ V rf — ':f (ziZL — — i/ — , Lincoln Park^t, Beet on Dicki 

nson Labware) ^^lT'-^'>=^^^ - h^-l>ZltlCi;>Ji^^Ufc. Z.t\.^ (DUM^ . 
r;^ V^ T- , Bff CD J: -P R P M I - 

1 64 0 1CT1. 2 5Xl06^Bg/inl{C#f^Lfc (-(lU, ^T'^jStt-fbLfe 
■^S/fi&i!LJfilvfl 0%$:1i^^, 200*^ ICDTUn-h^r^JS^^^l^-Hf-T^ 

BST-no^-7!)^i^ai$ti.5*T-*«bfe) ?>:^^T'. ^4x^3$:. mm.^w.is-mtL 

±m^^^r ly )V¥ y t LX (D Cry j I 

^:t^m(D^mr U y H LT^^$tifccryjI(DaS'ffi5:Mi^-r<2>f-«?)fC, 

ffi ( S P E ) X Cry j I ( S Q S SB S J; U ^ ^ 9 0 % ^ ^ ) M 
^tie>®mM{C*t-r^HhIgEmi*;^^2:4>*fLfc„ #?e«&MASTr'2 

y KSfiiMTb^SPET'feoTfe (05 a) X it W ^ n tz. ^ ^ cry j 1 X & -d 
Tfc (05 b) #^m^C!li^«LT^r^So 

H^r^v-fe-flCiSVNTS, ELISA<Z)^7x;i/$:#:ffiaSPET'MgU> ?^V^ 
T'. T l/;b=¥-S#(Z) I g E 5:, ^ ?K T' ^ S « S ?5 Cry j I ® 
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^ (D SkmO) ^ - )V (PHPT'5^-t) X MAST T- 2. 5 PA ± (D ^ 

n ^ m ^ m,^ T V ^ It . s f e & zfmmm<D r \y ^ y mx- ^ ^ ^ 

if^x s p E izM-t ^mmh t^^mcTyjl(Dm■^^^■^mi^ ^ itm^ ^ . m & it. 

SPEcfiJC^^Ef-SSagOtiSli, ^C^3^^T, «®{ U 55«^CryjI J: 

fF-f'&^ilfi^^/ii^T'&'So Z.n\t. mCryjIIgEM/;S:'ffiCD^if:^':55^Cryjnc 

^^e>z:i:$:^-r. 3(DT«y-fe-r$:, Tl/;i/^-*H«®IgEf5^®®H<7)KS 
ilLT, •fi^<Dm#^C0V^T)^Uigb^„ S7li. ^©SPE^®^-&©^#-*^ 
fflSS b ^ ?c^Cryj I-r ifT ^ ;t e) 5: b T S „ ZLtV^jOT^I^tt, 3 

n^®m#*^#7E*!>s PE{cM-r-5M'Scsa#*f5^$:^-ric%;*^:*^^Dej-r, 7 

ACD«#(Z)#?£*&SPE{cMi--g>I gE^-^®#^tt. !Bi^Lfe?5^cryjncE5 

[Ri & ti ^ I g E S f5 ft M ^ 3<Z) S 14 ,« # ^ -fb S i: 

V^e)3i:T'feSo 3ti?>CD-?-^ Cry j I ;«)^ # ® i H "7 U 

;i/ >!f' > T' -5 i: JiAltf ® l§ B (Yasueda^. ( 1988) , Hutii) ?:^^#"rStV^ 

d ^ T' S o 

'ttLfe^ttL/fc^^^*0SPET'feSil:g^»g-^ELI SAtCj:S*;<Z)T-&S. 

o HBatt, z.(DSPEizM-r&. 7 A 0) M ^ (D skmm.ni: ^ ^ w.m^ 7 ^ 
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m&^M^^t^i^i^^ Cryj 1$:, Arab a I^SLOtllgSM^r^U-fC^f't^':? 

-i^-:!^3Ku^n-^;i/fiT;ifiiwe^mi^^^o z.ti^(D-f^^-^m.&mi. cryji^i« 

S®i3?'J|pI — 14 (4 6%) $r>tLTS»J. :i<Z)fiiJfevf&3^MS/S'ffi*n;^^ffiS>^ 

^ U T V-* -5 o 
Hfife^J 8 

y j I S a K ( rCry j I ) ^ . I g E S fS "14 o V^ T ^ !^ b = 3 ® ^ ^ IC M L fc 
«^®^?*tt> 't^a:;!/^:®^;! Cryj IT'^^^bTM^fflB^lCOVNT I g E^-^" 

14 ^ ■:^ ;i/ , ^ M L 2 O OD *f M « M J& -t^ -9- ^ 3i< U ^ U - )V tfC km 

b a i;S:t>*I I ( -t^- ^Sn; Amb a I ^5: I I ) t>* Cry j I t X M S S Amb 

a IlcMbTffi«?)?>tvfc^yi'a-:h;i/in<*:CBF2*^e)(D^CDTS>'S„ 
^ i: U . b -t ^ T B # , M ^ ^ Cry j I (D I g E K ftx & ^ ^ 'fc 

ffi^Acryjucjt*fi-«>i g E s. ^ (o iz m m ^ n r=. m 6^ ^ :f3 ikit . mm 

ii^CDi^^ & nt^tfi^ (^^TMi, CBF2) ©^tJffltC'fe^L-rv^S 

„ CKDffl^ELISA®?^^^, 1) MAb CBF2-e'>x;b$:«^U, 2) 
fitMX^PBS (-ao|^tt*fMi:bT) 5:*D^T, M^bfeMAbi:®4fMeD 
^iSf^MtCiUfS^^-tt. 3) Mmmmi^tA^mb a 1^011 (igiOb)X 
lit hT V )]/^ -^sk 
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>v■fe-1'■r•6i:v^e>=b©T'fe■g>. isEi^m(Dr=.tbi,z. ■:f - )v l V stm i p n 
P) (1 5m#) S:Mv^^o ziti^cDlsgSA^^co^Si&ti. zi(Dre'«f:&i*tcioT 
li, t:HTU;U:^r-'ffilgE(D rCry j I^cM•t•S4tM^l^M-&^i^5^v?5;v^ilV^e> ^ 

(CjcUliEW^tlfciotCiiK. ;^»ST'f§^$*lfc rCry j UC^ftS I g E ^ (D 

T&'^^'fi L fcCryjl i: HJtS L X. * T' & 5 O o RAST, ^^ELISA^SlO^ 

':7XX^>yD>y7^'l' >^^<7)T-'-i5?tj3Z.s rCry j MC*ff^4tM65I gE^^S^ 
^ Jfc ( -t" - ^ 5 V\ ) e 

fflSS L t 5^ ^CryjlS: rCryjl 5:ii*nfiiMi:bTffli^^T^T?fco;to ^TCDT^y-fe-f 

It. tN^ff^a^^T^-f^n-^-scmicjcsigESfSsoso^T'fes, hii 

{C^UferOT'y-fe^O^ISii, j£|gHCDmS(Cfcfc«.«iSLfc^^CryjI&tJt 
^TblDS P E^CJ:S®V^t:X^5t ^ >Sta^?:^bT^^S„ CryjncJ:SMe>75)^®{iI 
^"Sllg^ty^^ ^ ^SCffi^^fe-SIfg-C^-??. «:^jgS5 0 /I g/m 1 ^C^3^^TT' 

3 CDrCryjliC i -SScm® 2 o(D Rrig?&l5iWti. 1 ) Cry j I ® M SI ;^ S S: ^ 
^ L # -5 fiiCryj I IgE(7)#NS^C{£^^i!I■^i;®#M 

is X B ^ ntz r£ n -v & ^ . Htc, 3<z)^$4xfe7-*-^5?tt, ^g-ga^iiSfcfei-j- 

;^J©aT'5§iS$-&fci^gttT^Ba;Sf5'ffi&^t--2. immmG) t^-^ Cryptomeri 
a japonicaT h ^ :^ ( atopes) tf^ i> (D I g E ^sg U V\ J; T' & > *^ S T 

^3$?^t><?[)-e. ^©Mm^tcj: ^JSS^S$4^feC^yjIgeH$:^^^^R^6{C«V^^ 
3 i: ol 18 T- 5 e) o I g E ^ L f# S rCry j I O |§ 5S I* , fSi t < . BM. S * 
(A^^a-t7^;i/X) Xttffi?LK»1^1ifla (^Jx.JS, CHO, tih&tKvt^x) * 
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0 s T' ^mir ^ p cDNAi/Ainpi«?Li6#)|g5M'<^^^ - iij V y 7t ;v 

~ r . San Diego^E, Invitrogen) «)ffJffiT'&oTJ;VN„ vg-t^lClgEfClsg-^U 

m •& rcry j Hi, B W\ B m <7i f- sb <D mm ^ ^ u 0) m m (D K MM X' ^) o 

SA^^i?;S:M^'^y'c. E L I SAm(D'y3L;\/^. Cry j I*^6^#bfc2 5 ^ :/ ^ \^ 
T'MMLTIgESsg-^tCOVNTT^V-fe-fbfeo iai5a^5:?>*15bli, PHP ( 

1 5 mm) i^nnr \y -ii 

. ^-ffiUfcSPE (ttg?ELISAT'?jfflgLfci:^) tC^-^fSrilA^ffijfe, t 
CJlgEOOW-fbCD^i^tCia-a-bfeo rfflT'y■fe-r^C33V^T, -^-T^^KIgEM^ 

, # T U ;b ^ - m # ® I g E M SI ;t Cry j I 3Z. {± L ^ ,=S ^ X. Cry j I --i -T" ^ F il 

^-&L'S:V^i:V^O?§M,5:^SFLTV^€> (HI 5) „ 

PJ^-r-S^iijb'^ai^fe-So ^I^^BcD^-fbSitKHJt^li. ^m#{ctiSB^T'&5o;<)'f, 
^■^ ^ R ^ M ^ M z. (D 9^ m (D m o *a)-r^T«, ft#cD^H(c 

^gS^J 9 

Juniperus sabinoides, Juniperus v i rg i n 1 ana& Cupres s u s arizoni ca^b l!> 
^ (D RN A(Z)jadadfet>MC. Cryj I (D m 1^ ^ Juns I Junv I(Z) ^ □ - — > ^ 

^P?&7E!K>5:, Arnold Arboretum ( V+»- ^ - -fe , Boston) (Z) — 3^ <Z) Jun i 
perus virginianaO tK ;if)'' Si5 ft b T iff *> (C K ^ T -f ± T' 2* ^5 L Juniperu 
s 



sabinoidesS. O'Cupressus ar i zon i ca © & G reer Laboratories, Inc. iJ — 

T.ijU'y^-f-. Lenoir) 7b^ ^) M A L it „ ^ R N A 5: , J. virginiana, J. sabino 
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ides&t>'C. arizonica00 7E'*& ^ HiSM 3 {CiB« U it J: -5 (C L T iiS^ U 7t o 
^cDNA?:. 5>agCDJ. virginiana:ft^ib©±7£!p&RNA;&?>*5/tig(7)J. sabi 
noides3!)^b®^7B*!>RNAA^e.. cDNA-^^i/X-r-A^^r^vh (;iU-^>K, 
Gaithersburg^ , BRL) ?: ffl V> T . H M 3 IC IB «c L J: L T ^ L » 

2ocDffi ffi ^ ® Cryj IWI ^ ^7 □ - — > 1" *I0 <^ M > M ^9 c 
DNA^C33^■t■^>PCR^tlPa^Cfc^^TC^yjI#^6<;^:^U r3"55^ KcDS^® 
*f5:fflv^T^T^oit„ PCR5:, ||fi6M3tCfa^L/fcJ:-3lc:LT^f'fco;to €gM 
L^^;«-UJ5?^l/pr5=-K-/9-<v-Mtt, CP-9/CP-17. CPIO/C 
P-17. CP-lO/CP-16, CP-lO/CP-19, CP-IO/C 
P-18. CP-13/CP-17, ^t>*CP-13/'CP-19l?feo^„Gr 
oss^ ( 1978) Scand. J. Immunol. 8 ; 437-441tC J: U > J. sabinoidesCD ft 10 © 

^cfe^^T, CP-io&s' ^^-fv-i:bTfflv^:t„ z:4xe5ffl:^u^'3J^b^ 

±bB® -f V-^®f5m EtBr§SfeLfcl% 

T^D-X (;>l'f>^ Rockland^E, FMC Bioproducts) ^ ~ ^ JV ± 1: ^ t=. t ^ 
. -fBjnwffi aicM't.2>PCR*JES!fe5:tj4C?5c*^ofe. 

J. sabinoidesS: J. v i rg i n i ana*^ e> Cry j I ffi 1^ #1 5: ^ Q - > -fb 1" S 3 & S 
HL^PCRitiliKD^k®^/'; - X^. ^ U ^ R N A f)^ h ^ V t:i r. :^ M <D V 
^^fj-fS-^StlfccDNAlCOVNT^ffcofeo z:*l^cDNA$:, #5Mg<^J 
. virginiana^a t>* J. s ab i no i des ® 7£ R N A ^ 3 (C IB «c L J: O L 

T-^^Lfc„ 3®-*McDNA$:, ^JgM3lCSB«gbfcB5t^r>*-KPCR 
lC*5V^-CMV^-£.fe*(C, 3:^ y -;i/ifc^bTear--;i/bfcAT2Jct>*AL;!rU 
df5(^7b7r-f^K(c>i«fLTv-fy-i/3>b;to r^v^T-. ^o*^od Cry j I v V 
-5:, Cryj ll S: 3 4X e> © 2 aA^e>#il■tSI^^A^CfeV^T, APililfl^ 
ItTfflVNfco AT, AL^t>'AP<Dg2?lJ«, |lfi6fi3J3 1:-^;tTfe^o ft^UlC. g| 
1(DPCRS:, 1 00 p^;KD#:t'Jdr5Ji7l/;r^KCP-l 0^SL^>'AP5:fflV^ 

T^5j&ofeo ^^v^T'> 3©*o^*i5B©3/N°--fe>h (3^1) 5:. -en-ftiio 
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0 p^;i/©CP-l OS.t>'APAS:m^'^•&ll2©PCR^C^3V^Tffl^^fe (APT 
ii, @H?IJ5' -GGGCTCGAGCTGCAGTTTTTTTTTTTTTTTTTG-3' ^ L . ZlZllC, Jf^'U 

?r^Ki~i 5tt, u - - y if s if} (D ib \z i^ta fci P s t ijSLtKxho i 

V>) , ||2(Z)PCR)S: 

ft (7) ^ (C ^ T , E t B r ^ U f- r □ - X >!f ;i/ ± {C, il L. A' > K 5: 

- F?a;X^T7t)^^nfec Cryjiffl m ^ Z ti >b (D P C R ^ ^ 
^D-->y-rs^i^li, ^JS(jL>&;<)^ofc= z:®r:/a-5"tt, zi*ie)®it^^ 

^il b ;t Cryji::^ 5 ^ V - C P - 1 , CP-4St)fCP-7$:^n-?4x> r.^m 
00 U > 5(3 - ^ -a- b J. virginianaS. J. sabinoides c D N A tC o V^ T <7) ^ 1 <D 

pcRlcfcv^TAPi;^^^cfflv^fc„ r^(Z>««;a^®^5-fv-^®M-&-ti:5:^2 

C^[)PCR{Cfe^^Tffll.^fe: CP-2/AP^5LUfCP-4/AP (CP-l/AP 
<Z)miPCRit*iS-&#»tC), CP-2/APS.OfCP-5/'AP (CP-4/ 
AP^miPCRifipitS^ifetC) . &t>'CP-8/AP (CP-7/AP^lP 
C Rmmm^m^Z) „ S^<Z)itiIii (CP-8/AP(Z)m2PCRif(@) (D ^tiK 
^ V> T , E t B r §^ b 5 - ± A' > K 5: 4 C „ ^ (Z) ffi . P U 

CI 9t^'^c^ro->'fbU#^v^x^T$:-^;tfco ^S6M3lcfB«L^CP-82iS: 
t>* A P $: ffl V^ J. virginiana^ r>' J. sabinoides® H 2PCR®|1S#(JV2 1 
;5.t^*JS17i;v^■^) It. -etl-rtl, i|^2 0 0JSS*f«®*i«iS$*l'^^*^«I^S:^ 
life, ^OOmii^tlfeDNAS:, ||J6M3lCfB«L^:J:e){CbTIlIJ|XLT, 50 

M iSffrfT'Xb a i;g:t>*p s t i-eisi^tcM-fbLs mm-^ mm^ i o u. i 
* T' ^ $ -B: , mmm 

2%GTG NuSeiveiSlft >!f ;b ( -f > , Rockport^E, FMC) if T'* ^ * Si b 
o ig^;&T|-&ODNA/N'>F5:EtBr§efe(CJ;yBr|i'fbU, l^tUHibT, rfJig 
® @2 ^IJ S^: ^ ffl ^ >y h (Sequenase kit, :t ^ :t . Cleveland^E> U. S. Biochemi 
cals) 5: ffl V% ^ Sanger^ (tuai) <Di^7^7i-^iy^3i-y^-S.:^-Z^3ymiZ^ 
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jsi7^n-> (puci9JSi7dS:t>*pUCi9JSi7f) ;5.t>'io 

(DJVZli7a-y (pUC19JV21g) SriB^'J^^^bT Cry j I ? U :t ^ 
KlC^i(^^@2^!J&-§-tfZlil$:H.aibjao7^yiES3?!I?rtI^b^o ZICDJ. sabin 
oidesjt t)^* J. virginianaR N A e # H b fc Cryj Iffi ^ 5: ^' n , JunsISLt>* 
Junvl i: 1^ ^ „ 

Cryjiy ^ ^'V-CP-9S.tJfCP-l Ott, ||lS.t;^2PCR^C^3V^T, 

APi:^^Cfl^|V^T, Junsm t>* Junvl cDNA<7);t7;i/d<^2/|E1545-$:Jt 
ipaS-tt-So 34x^(Z)^^^V-0@HJ'Jti, CP-9tp(D255^7l/;r^K (CP- 
9(D5SCDA©f^y<Z)T. 1 2^®A(Z)f^yC0C) hCP - 1 0 fp (D I •% ^ 
■3^ K ( JunsHC oV^T^i;12S(DA®'ft^J®C®^^^) $:|^^^T^i, Jun 
si I a JunvIOD ffi^ i: H b -e fe -5 o L*^L3&*^e>, CP-9S.0^AP$:mv^ 
Sl|lPCRS:tJ^CP-l 0S:afAP5:fflVN^^2PCR{±, EtBr§^feLfc 
r ^' n - X >f ;b Ji T' K ^ ^ , IWI^ ortg ^ Juns 

I^fi^ife %j JunvI^fiS;^ t) ^ D Jfe o „ 

K ?: , ABI394D N A / R N A > -fe -tJ- -r if - ( U "7 ;i/ — T , Foster City^E 
, Applied Biosysteras) T ^ b „ H 1 P C . J. virginianaS. J. sabi 
noides c D N A i: (C A P j& t>' J 1 M T o o J 1 . Juns I (HI 6 
) (355l^'U;t^K20~3 7;g:?>' Junvl (El 7) C05?^?l/:t5^K3 0~4 7(C 
^fS; f -5 SB?'J5* -CTAAAAATGGCTTCCCCA-3' 5: -5 » H 2 P C R if (ig 5: > J. sab 
inoides cDNAODHlCDJ l/APifillilC^LT, ^vW'V-J25Lt>*AP$: 
ffl T i?T -3 ^ o J2tt, iH^'J5' -CGGGAATTCTAGATGTGCAATTGTATCTTGTTA-3' & 

EcoRI^tt>'Xbalx>K5i^7UT-i?ffJPSgm5:ai^> J^y^JJi^l/^^^ 
K \t , Juns IBS (BI16) cti<Z)5?^^:^5=-F6 5~84{C^fS;-tS= J. virgin 
iana cDNA*^^(Z)||2®it5il$:. AP&^>*J3§:MV^T^f^S;ofe (J3«, @B 
^IJS' -CGGGAATTCTAGATGTGCAATAGTATCTTGTTG-3' $:^U> Z.Z.\Z^ ^ i/ U \^ 
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1~1 3 It. ^n-->^'*SeiJ<7);5:«?){CADxe)ti:tEcoRI^tt>*Xba Ix> 
K 5? ^ U T - -fe PS SP ^ b , ^ 'J ® 5J 1/ :r ^ K , Junv I IB ^IJ (017) 
c|3()D5C^'^:r^K7 5~9 4{Cjbj-f5-tS) « '(prtl®ll2(DSf£?lCj3V%Ttj, 

:f ^ 4 - ^ . rmoy^oiz. ^ juts i (ed: edt) -e. ^^-rv-j 

1, J 2 jS. t>* J 3 i: ^ tC ffl „ EDTti. BH^'IJS' -GGAATTCTCTAGACTGCAGGTTTT 

TTTTTTTTTTT-3' Sr^fSo EDT<Z)5J^'l/:^^Kl~2 0$:;J<UTh^>V^{C 
*nx.T, ^□-:=.>yBe9®;t*b(Z)EcoRI, Xbai:S:th'Pstlx>F5? 
^UT-ifMPSSP^?rito7^„ EDli. EDT(D5?^'L^:^^Kl~2 1{C*ffS;-r 
•g>iH^J5' -GGAATTCTCTAGACTGCAGGT-3' ^ M ^ . Z:tie)CD;rU=f5Ji7U:rf^F 
>&. -e ^ » 3pJ M , JiA iff tC IS « $ tl 7^: ( Morgenstern^ (1991) Proc. Natl. A 
cad. Sci. USA8 8 : 9690-9694) » ED/EDT$:. ||lPCR^CfeV^T, J. sab 
inoidesS. J. v i rg i n i ana c D N A jb^ CD if CO «?) tC, ^i" U rf 5? ^7 1/ ;t ^ K J 
l^rt^Cfflv^, ^*V7b^e>, S2PCR$:, :r'Jrf?i7b:t^KJ2^S:UtAPA ( 
J. sabinoidesM) X«J3^tU^APA (J. virginianaM ) S: M T * o . 
3:ne>C7)iHia*^e>tt, Jl. J2&t>'J3 

&MVAS#^®PCR-fe-yh&, 5r'J:l5Ji'b'^5^KAPA&fflVNTiS;^fe. A 
PA?:, Ill PCRMf5^-^V^T, J. sabinoides^L t>*J. virginianaffl^J 1 t. 
Pk\Z.m^^ - nt>^ i> . l|20ititii5:J2 (J. sabinoidesffl ) X It J 3 (J. virg 
inianaM) ilAPAt^MV>T^f^of-„ 3tl6©JtiIl|*^e5tt, H^mWS^J^^^^ 
l±|5|^$n^*^of-„ r^V^T•, jajlbfc:/5-fV-CP-5 7$:-^^bAco CP 
- 5 7 li, SH^'JS" -GGCCT 

GCAGTTAAGAGCGTTTGCAGAAGGTGCA-3' Z Z IZ . 10&C0T\tCZ'%^<. 

llfe®Tld:CT'fe<fc<> 13&<Z)AiiGT%J:<, 16fi:CDGttA, T^L< 
ttCT-t>i<, 18^®GttTT'tjJ;<, 19©10T«CT't;J:<, 2 2fir<7)G 
liA, T^U<liCT't;J:<, 2 3^i<7)C«GT%J:<, 24^(DA{±CT-%j^ 
<, 2 5e®G(iA, T^L<l±CT-feJ:<. 2 7fiG)A«GT'tJ;<, 2 8fii[ 
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ODGtiA, T^L<«CT'*)<k<, 2 9^®GliCT'=fe.J:<, 3 0 (D T it A X' 
t;i<, -?^bT, 3 1fif®G^±A■e=fe)J:V^„ CP-57005C^7U;t^Fl~9$: 

ySECysSerLeuSerLysArgCys (a4bOT^y®?347~ 
353 ;|g4b<7)5li'l^>i-5=-Fl 1 67~1 1 87{cMJC5-r-5) 5:=l-F-r^n 
-FlliH?!l{Cffi1i6UT'$>So |glPCR^Cfe^^T, Jlil^^tC, J. sab 

inoides^a t>' J. vi rg in i ana CD - * i» ® U > :<J - ^ $ tl it c D N A tC ^ b T M V^ 
. -ett*^^. II2PCR&S J. sabinoides^C•^V^T{i:CP-5 7:a.t>*J2$:, J 
. virginianatC o V^ T li C P - 5 7 ^5: J 3 5: ffl V^ T ^ o o 3 o CO it in ® ^ 
il b fcCryjl^ U =r 5J ^ F Sr-a-fig L fe„ C P - 6 2 , K^J5* CCACTAAATA 

TTATCCA-3' 5:^L, ^ZltC, 3fi:CDA}iGT'*;J;<, 6^(DAliGT'*;J:<, 
QfiCDTttA^L 

<{±GT't)J:<, 1 2&CDT^iA^L<^iG■r-tJ±V^„ z:®^ifiLfe:^'Jrf5t^' 
b:tf=-FSB3^Jli> s^ge^jlCT^y^TrpIlellePheSerGly (0 
4 a<Z)75y^6 9~74 ; 1114 aCD5ti7U'>r^F 3 3 3 — 34 QtcMfS-T^)) 
& 3 - F -r -5 =1 - Fli@a?nc ^gtf «J ^ S o CP-63tt, BH^JS' -GCATCCCCAT 
CTTGGGGATG-3' ^ZltC, 3fi:®A«G-e^J;<. 9^<DAttGT'*jJ:< 

, IZ&.O^TitC'V^^K. ISfircDGliA, T^L<«CT'tjJ;<, ISfii® 
AliG-t't)<i:V^o Z.<Dmi&Lr=.ytV::l3ii7V:t^\^mmit. T^7^HisPr 
oGlnAspGlyAspAla (04a(D7'5yi?146~152 ;ig4a 
®5J^ F 5 6 4~5 8 3 iZ M fZ- ^ ^ ) - FL#2>gH?U{C^B«6UT'^5 

, CP-64tt, iB?lJ5' -GTCCATGGATGATAATTATT-3' ^gL, 33 (C. 6 & 0 T It 
CX' ^ ^ < , 9iS.(DAltGX^J:<. 12e®AttGT'=feJ:<. ISfilCDAliG 
■r-=foJ:<, 18fiZ®AttGT'=b<t^^o 3<D^ilLfc:t'J:J5J'5'U:^5^FSH?!J«> 
7^y®?AsnAsnTyrAspProTrpThr (EI4b(DT^>'^24 
3~249 ;gl4ba)5Ji7l/>f^F 855~874 {CMf5-t'S) & n-FU#-5 
=i-FmH^Jt-ffili6Ut&-g>o APS:, ||lPCR^t^la^cfc^,^T, CP-6 2, 
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CP-63. CP-64.ftt>*CP-3 iMMmSlZMiW.) ^ *t . J. sabinoide 
sS.t>'J. virginiana® U > - b ;t IS c D N A IC ^ L T ffl ^^ o # 

m m P C R ^ . #111 

± IB Ci9 J: -5 I- A P t>' C P - 8 5: ffl ^^ T if iti L o J. s abi noides ;R t>* J. virgin 
iana<Z)M#{C*tbT, $<j200iSS*f®^;®5tlSA'>F*^> AP^t>*CP-6 
3 PCRJ^)^e3®^»TfflPCR^C^3V^TM. A^J^^tl-i^^c 

}!kv>T'. jSgiSLT^^^-rv-CP-es^r-^figbfco CP-6 5«. SB?'J5' 
- GCCCTGCAGTCCCCATCTTGGGGATGGAC-3' $:^U, 15^(Z)AliGT'%<fc 
<, 18fiCDT{iCT'tjJ:<. 2 1fi®GttG, A, T^L<liCT'*j:<, 2 
4S©At±GT'=bj:<> 2 7S®GttA, T^b<«CT-%J:V^„ CP-6 5® 
5i^U^-5^Kl~9^. >7n- — >i^Be<f®;t«?)tC}&n^TPs t lM|5Sa5fi^5:it 

isProGlnAspGlyAsp (S4aa)7'^^^145~151 ;|g4 
a®5l^U^^K 56 1-580 fC^ffS-rS) $:n-KUf#S=I-K^ia^nc*i 
li 6U T' •& = APS:. ±iaCDJ. sabinoidesS. t>* J. virginiana© H 1 O A P / C 
P-6 3^ifIc^5m2PCR(CfeV^•r, CP-6 5il^tCMVNfe„ ^tl^(D^mm 
& , J S 4 2 (J. sabinoides) S.t>'JV4 6 (J. virginiana) tl^^7^:o I|2 
PCRtt, iig#^l=fe. l%T;!/a-^^-':T''>'l'-fcT?EtBr^feLTi®^feil^ 
tC, m & 0 0 i&mn (D A y \^ ^ ^ 7L tc . JS4 2&t>'JV4 6PCR;^^^(Z>DN 
A II 3 SB « b 

J:e)tCLT[lIJKb, 1 5/^l<Z);Sf£r^'^'T'Xba Ps t ITra^fC-M-fbL, 

^^>^V^T', PSSffi 2 % G T G SeaPlaque^lfe,^, '!f ;b ( ^ > , Rockportffi. FMC) ^ 
T«^*l&L/fe= ig^;fcTt-?*<Z)DNAA'>FS:, EtBr^feT'«ni'ft:U, K'J 
ffl L T , miR O iH?'J8i^ ^ ^ b (Sequenase kit. :^ -f , Cleveland^, U 
. S. Biochemicals) 5:fflV^■2)2;>"7-*:^=^^>^^->^-^*-^>^>^* (Sanger 
*a ffi ) J: S IE 3^iJ S 60 * IC. ig ^ (C ?g L P U C 1 9 * (C ^ -y" - J/ 
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3>Lfc„ ^ a - y ^ . Mi3ffl®|iiK^5ct>'i£:&rfii:/^-<v - (v-9-^3.--fe>y^y 

. Beverly^, N. E. Biolabs) ;5:t^•|^SI5^'->^^>t/>^*^5-fV-J4$:ffl^r^T 
SB^mSbfe. JunsIS. ?>* JunvICD {C o VN T , J4«, iH?lJ5' -GCTCC ACC ATGG 

GAGGCA-3' (mi 6(3D5ii7b>r^Fl 7 7~1 94^0^131 7(D5J^7lx^^Kl 
87-204) L . ^mt. TlSgWlCT^y^SerSerThrMetG 

lyGly (EI16^^t>'17{C-^ tl ^ ^ f Juns I t>* Junv I CD T^y^3 0~3 
5 ) $: 3 - F -r •& n - K ^ BE ?!J T & § „ 

Z <D Junsl if a - y (D m 9^1 ( P U C 1 9 J S 4 2 e t ^ S ) it . 5' 
^{CfeVNTM^'2):R$^*L'TVNS(C=fo3^)^:<)^*3e)-r. ^'O-^pUC 1 9 J S 1 
7 dS.t>'pUC 1 9 J S 1 7 f(Di3?'Ji:. •?-n?j®SSM^J-fe>'^TI^-T'feS 
Z t i)^ ^ m n r=. . ^'n->pUC19JS17dii, ft^SOS' #^f?@2^J5: 

1 6®5?i'l/>r^Kl~14 lli, ^a->pUC19JS17d®iB^J{C*ff5 
-r-5» ^'□->pUC19JS42eli, EI16(7)5?i7U:t^Fl~538 {CM 

"f o 

pUCl 9 JV4 6S.t>'pUCl 9 JV4 6 h t \^ \i tl ^ Junvl i7 □ - > 09 SB 
?'Jtt, i7D->pUCl 9 JV2 1 gCDSH^'Ji:, ^tle>®fi^M^t-feV^T|lI — 
T-^ofc (fib, Bfl705J^l/:t^F83«, :mStlTVASTT'tt*<, 
->pUC19JV2 1gcfi-eiiA-efeofe) „ ^CD^t^J'b^t-^FcD^Mli. ^ 
Jg^tl-ST^^^^-fb&^b^V^o ^n->pUC19JV46a. pUC19 
JV4 6b>&t>'pUC19JV2 1gli, ^n-Ttl, |gi7®5?^?l^:t^Fl~ 
54 8, 1~54 8;at)f2~l 5 llC^ffSfSo 

3 e> © JunsIS. t>' Junvl it ® J^USrn-Ff^cDNA?:, ^tl^'tlOD'J 
>;^J-3ig^^4^focDNAA^e>. jailUt;4-U:f5l^'U:t^FCP-6 6 (CP 
-6 6«, BS^'J5' -CATCCGCAAGATGGGGATGC-3' $:#b, 33 tC, 3fi[CDTliCT' 
%;i<. 6 &.(DGii A. T^U<liC-et>J:<, 9fi[(Z)A{iG-e 12^ 
ODTtiCT' %<}:<. 18fiCDT^iCT't)j:V^) ^iLtJfAP$:^IPCR-effl^^T^' 
D-^-fbLfcc CP-6 6(Z)iS^iJ{i, GP-6 3®-e*Vilffi«e*JTfe€>. I|2P 
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C R ^ . m^CDi^mm^-^^O:) 3 %I.Z-0 \>^X . =g-10 0p^;i/®AP28ct>'CP-6 

7 & M V^ T ^ o . C P - e 1 it. S3 ?IJ 5' -C 

GGGAATTCCCTCAAGATGGGGATGCGCT-3' S^L, Z Z. iZ . 15^CDA«GT'tj<i:<> 
18firOTlj;CT't^<k<, 24^cr)T{±CT' 2 7 (D G \t A . T^b< 

ttCT'*jJ:<, 2 8fifC7)CliTT'=fe;J:VXo y^>rv-CP-6 7(D5J^7^7»-^K 
@S?rj5' -CGGGAATTC-3' (1&«1~9) ^U--y'!fSm(Dr^>!biZM^XE 
coRlMPRSP<45:)tofcc ^UO:tUn"5J^l/:t^K @H ?iJ > * M fl^ tC 7 5 
ygJProGlnAspGlyAlaLeu (|g4aODT5/'^147~153 
;H4aCD5Ci'l/?t-^K 5 6 7~5 8 6 {C}S^f5-t-5) ^rn-K-T-So Zltl^©, 
J. sabinoidesitiI@*^?3®DNA^J^^ (JS4 5tl¥/S*) R J . virginianai© 
li§7&^&©DNA^^# (JV4 9i ii;P?4*0 ^]i6f!I3{Cia«L^:<l:otCL 
T«S?b, EcoRIS,t)^XbaI (JS45)3?.liEcoRIS.tJ^Asp71 

8 1 ( J V 4 9 i i ) T' M -ft b , P ffi 1 % {S !& * T' « ft ^ » L „ 6 
5 0 b p M(D^tjLD N A F&3iUffiLT, la^J^gCOfcSblCpUC 1 9*{C 
^^>!f-iy3>U;to DNA5:, TUM^^^vh ( sequenase kit, 7f-/'\^;r, Cle 
veland^t. U. S. Biochenicals) M V^ T . ;t =Sf x - > ^ - 5 - S> a 
>iS (Sanger^, Iff ffi ) J: U @H ^ L ;t „ 

Junsm^>'Junv^COV^T©pUCl 9 J S4 5 a&tJ^'pUCl 9 JV4 9 i i 
ai:P?«tiS2o©i?a->$:, Ml 3ffl(Z)|i|M,5t£>*ise:^[Sl^5'<v- 

( V -y- ^ ^ - -fe , Beverly^E, N. E. BioLabs) RV^\^^^iy-^y 

i/yifzf^^-^-JQ. J9^^t>'J12 Junslffl ) RXf J 6 JkXJ^ J I 1 ( Junvl 
ffl) 5: ffl ^^ T @g?'J8tS b o J8li, iB^IJS' -TAGGACATGATGATACAT-3" (1116 
C7)3Ji7l/:4--?-K 690~70 7) $:^L/, Zltltt, 2fs g 6^ tC Juns I CD 7 5 L 
euGlyHisAspAspThr (|1I16CDT5^^201~206) 
- F -r S n - K^@H?iJ T' $> ■§> o J 9 , @iJ^lJ5' -G AGATCTACACGAGATGC-3' (Ell 
6®3^^^5^-^K 9 7 6 7{)^b9 9 3) ^gfilJlCJunvICDT^y 
^ArgSe rThrArgAs pAl a$:3-K1"-?>=l-K^SB?'JT'fe'So J 
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I2\t. @2?IJ5' -AAAACTATTCCCTTCACT-3* ^ ^ ^ 33 (C, IfitOAliGT'tcfc 
< . 4 ^ <Z) A T -e i V^ „ 3 4X « . Juns ICO T S. J m S e rGl uGl yAs 
nSerPhe (|gi6CDT^y'm263~268) S:=I-K-rS=l-K^@H?[I 
(HI 6©5i^'V;f^K 8 7 5~8 9 2) {cMfE;-r€>#3 - F^@E?'JT-fe5. J 
6 , @B J'J 5' -TAGGACATAGTGATTCAT-3' (HI TCDJJ^'b'^-^-K 700 — 7 1 7 
) ;*:Ha<|lCJunvI(Z)T^y^LeuGlyHisSerAspSer$: 
n - K t- -5 n - K^iB?!! T' fe •& c J 1 1 , SB^!J5' -CCGGGATCCTTACAA ATAACAGAT 
TAT-3' $:^L. 33 (C. 5Ji'U':t^Fl~9tt. i7D-->yg6g®ittf)®B 
amHIfiJPSSPffi^rn-KUTfe'J, 51^1/p1-^K1 0~2 7liHl 7(7)5Ji7b 
jj-^Kl 1 6 5-1 1 8 2 (JunvI(Z)3' #iBaRfI^W) fC*i«6g;&3-F»iB 

fc f5 -r s = ^ 

D->pUC19JS45a(Z)ffiJ!J{d;, H16®5C^l^Pr^F 527-1 170 
{CjtiffS-r'So ^?a->pUC29JV49iia(Z)E^Jti> H17(7)5t^'U:^^ 
K 537— 1 278 IC^fSfSo 

JunsI(Z)^±:a^n->5:PCR5:fflVNTitipILfc„ :^Ur3"5J^l/>i-5=-FJ 7 
;&.t>*J10$:, PCRS/;5lCSVNT, JitaO)J;e)(C. J. sabinoides<DZl2^^(7) 
U > 5!j - 3 4^ c D N A (c M v^ „ J7{i, Ba>?rj5' -GCCGAATTCATGGCTT 

GCCCATGCTTA-3' 33 fC, 5f^U>i-^Fl-9}*, ^O-^^^i^'afi^® 

^-«!){CjDX.e>tlfcEcoRIffilPSgP^&=3-KL, ^fi^^^T^F 10-27 (H 
16(D5?^'l^Jt-^F 2 6 — 4 3}C>*^f5-r'5) Juns I 0) T S. J MM e tAl a 

SerProCysLeu (H16<DT5yS?-2 1 16) fen-F-T^n 

- Fl^ia^'J T' -& . J 1 0 ti, iB^U5' -CCGGGATCCCGTTTCATAAGCAAGATT-3' i: m 
33 tC, JJi^U^r^^Fl- 9^i^ irn-->^a6<J(D:t«titCiD;te>nfcBa 
mHIf!lPSgP'E$:=i-Fb, 5i^'U>!f-^FlO — 2 7«. JunslCD3' i^mtRM 
m:^-^>b<DS^Vyt^\^l 140-1 1 57 (Hi 6) (Cffili6<J«e^N=i-FmiB?'J 
T* ^ -5 o P C R * fig iiJ ( J S 5 3 i i 4' ) I* > 1 % T n - X ^ - ;b ± T' 

EtBr^6L-CiS^;/S:i:#tC, ,^^Jl 200bp<Z)7^'>F5:■^xfco 30JS5 
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3iiPCR7t)^t«DNA$:, mmm 3 iz r~ .i^ o L X m i\5L L , mmR 

I t>* B a m H I T' III ^ tC -fb L . li IS ffl 1 % G T G SeaPl aque{S 1* ^ )V ( 
;i-r>', Rockport^E> FMC) X' m^i^W) L . Ji^7fcTfj£®DNAA>K&, 

L« m V ta L . rfJ fig « BE ^'J ^ ^ ffl >V h ( Sequenasekit, :r -f :^ , Cleveland 

U. S. Biochemicals) & ffl ^^ -5 i? -t^ ^ J/ ^ - > ^ - 5 :^ - i/ 3 > S ( Sa 
nger^ , tff ffi ) (C J; S @H ?m S ® tC , ^ {C m -ft L p U C 1 9 tfi (C 9 
-ex3>Lfc„ ^®^lft^^Lfe^'n->, pUC19JS53iib5:. Ml 
3 M CD JflSS. tJ^ii ^ ^ - ( -7 -9- ^ :i - -fe , Beverlyli. N. E. Biolabs 

pUCl 9 J S53 i i b(Dffi?U5:StSLfc*^, ^ tilt . i'n-^pUC 1 9 J 
S17d, pUC19JS42ea:0fpUC19JS45aA^e>#e>tL>t=fo(Dil 
d — T'feo^o Z.®^a->pUCl 9JS53 i i bCD^Ji^U^T-J^Kga^Jti, 
01 6®5t^'U:^f^F2 6~l 1 b 7 IZ M ^ o 

JunsI® 5? FjSSLt>'^;ffi$tl'5T^ y'^BH^'J^rE 1 6 IZ m ^ o JunsHi. 

01 6CD5Ji7L/5!f-^K2 G'-l 1 ZBiZMS^-t^l 1 0 15li'l^;t^K®:r-->^ 
yV-^-^yiTyiy-I^^m^^ (3 6 7T^>'^cdSSH$:=i-KU#6) o 
igi6CD5J^l/:t^Kl~25>at>'1130~1170Jj:, ^^-^tl, 5' Rtf 
3' #aiRfI^T'fe-5o lI16(D5?^U':t^F2 6~2 8tCj:y=l-F3tl-2)BS 
i^M e t it. m^iZ » ^ mi^M e t ^ ^ ti :n y ± y)- ( AACAATGGC ; Lut 

cke^ , mfffi) i:89%®|s|-'[4&^-r-&[gi6(Z)5li'l/:t^F 23-30 (AAA 
AATAGGC) iti{C|^S$n?t„ Z10D|a$&MetS: 

7^y^-2i — I it. "j^m-^ n ^ V - if' -m^iizMi^-r ?> o jutiskd ^mm 

COTS.J^^it. «lg U Junsiro iigf g a KSB^iJ4i'*f (Gross^, stf ffi ) J; U 
HI 6©T^y^lilbT|l!^$ti;'c„ JnnsKD ^^mit . 01 6C0T5yi?l 



(97) ^m^^8-502 16 

^iiiS^'JAs n-Xxx-Se r/Th r^r^SfS^ 3o<7)-^T£W&N^g-&i^'J 

35S:t>*l 130-1 170 li, -^tl-rtl. 5' ^S:t>'3' t^M mUi^ X' $> ^ . M 
1 7(D5i^l^:^^K 3 6-3 8 {Cj:»Jr3-K$ti^r»§^!&5t^'U;t^Kli, ffiifelC 
fet:rSM$&Me t 5:-^t/3>-fe>-9-7.SB?!I ( AACAATGGC ; Lutcke^, mHi) t 8 
9o/„(^|aI_^^;^-^^|lll 7 (D ^ ^ l/;t5^F 2 3-3 0 ( AAAAATGGC) * tC H ^ 
$ tl o JunsI ( H 1 6 ) S. t>' Junvl (EI17)®^^li, rOP^^&MetCOiSU 
CDM^^^CfeV^T|HI-T•fe'5o ®1 7®5' ^^aiRMi§!clCli2o®^>7l/-A<D 
|?ih3K>=fofe-g>= JunvUi, |ai7<7)3J^71/:t^K3 6~114 5{CMi:5-tS 
1, 10 05J^U':^^K®:^-":^>''J-^'<'>^'''71^-"-^*^'-'^ 3 7 

OT^ym<55aeM2:=I-KL#-S„ HI 7(Z)5l^l^^f"Kl 14 6~1 14 8 

JunvICDT^y^-2 1 1 (017) it. ^Jffl^tl^U-^*-@B^JtC 

*f f = 3 (DJunvl(D^mm(D 7 ^ J ^^it. Cryjl (0 4 a ) R r>' JunsI ( EI 
16) ©IB^iJiiCDibi^lciU, EIi7®T^>'^ii:I^T|B|fe^tvfc„ mi 7® 
T ^ y ^ 1 ~ 3 4 9 {C*J-f5 f -5 JunvI(Z)^BS?ii. ^SRStl§5^-?-*3 8. Ok 
D a ^ f = JunvUi, ^^MSB^JAs n-Xxx-S e r/Th r 5:^-t^4 

« I {C 1- J; , JunsltJ\invl<Df&mtm<D7<jmm^fHt. S V^ 8 0 . 9 
%tBll(7 5. 4%[ai-T'feU. 5. 5 %?^<e{) -efe So JunsI ;RtJ= Cryjl® 
i? (5D T ^ y ^ SB JIJ , 8 7 % 1^ ( 8 0 . 1 % 1^ - -e , 6 . 9 % !S ^ ) & 

, JunvISytCryjIO)fiS;^i!!<D@H?ni, 8 0. 5 % ffl 1^ ( 7 2 . 5 % H - T' & U 

, 8%!®'(60 T'&So mmm 6 X'T mm \- -^^^ti t Lxmm^nr:L Cry 3 

\K-:f ^ Kga?iJt:Mf5"t'SJunsI&?>'JunvI@B^!Ji:©r^a)ta[^'ft=foX, ^^S^ClSv^ 
o m7(.\t. CryjI<Dr^ySf2 11~2 3 0lC^fSf-i>^^^KCJl-2 2 ( 
HI 3) I*, iMT^JiSxfh-T/fe^ti' (HI 4) „ CJl-2 2li, JunsI 
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RVi^ Junvl^ n^' tl (DM f^-t t. 2 5%®lel-'ll (1 9/2 0©|Hl-7'5y 

m) ;&t>'8 5 %(Dmm^ (i 6/2 ocoi^-t^^^, 1/2 ocD^^ar^y^ 

) 5:^-r-5= 3 (Z)l«V^@^?!J^gI^tt^i, Cryj ItC i 'J ?l ^ ^ $ tl 5 T l/ ;i/ =^r 



W.MAZJ^ 7 ^ ^ M-^^lt. PCGENE (iJ V y :!f — 7 . Mountain View^E, Intelli 
genetics) iZ ^ tl ^ 'J y S'?xT$:fflV%T^Ti&ofeo 

m I 
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Samhvoo\<.(Dl5m^m^^X. ^-^ORNAlS/ttg?:, *;;bi:>T;b7'tK 
38%S.t>'lX MOPS (20X=0. 4M MOPS, 0. 02MEDTA 
, 0. IM NaOAc. pH7. 0 ) ^ WL ^ ^ ^ ^ I ■ 1 % 7 H n - 7. >f 

±xmm L o R N A ( w tb iz m m i- h V 2^ 1 y I 0 m m ^ ^ j - )v 2 
^mx'mm^-^txmm^n'p^-^^ dH20 5. 5 ^ 1 iznmm ^ r~) ?:> 
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« *l ?S ,g ;b A T ;b t: K 1 5 . 5 % , Jfs ;b A T 5 K 4 2 % , ^Sl t>' 1 . 3 X M 
OP S mW. ^ ^ -t ^ U - ^ >y^^^$:-^^-rSdN;bAT;i/-rt: K/5^;bAT^ 
KM«?SlOMllCcJ:tJ^i&bfco ^lf4$:10XSSC (20X=3M NaC 
1, 0. SM^x^^^hU-irA) (Cfel-t^:^-yt:*^U-h^>;^-7r-{Cj:U 
Genescreen Plus(NEN Research Product 
s, -7 ^ ^ =t - -J V . 3ifxh>) lC#Lfe^lC, m$:80°CT'2^P^'<-i'L 
, 3'}^mmi^WkMMl^f~. ^(Z):/b>'N-Y:/U^*-f-fe'-S/3>fi, 4mLa)0. 5 
M NaP04(pH7. 2), ImM EDTA, 1% B S A. AZ)^ 7 % S 

DScf6 o•c^cS^,^T i«FraT'feofe= T>5^-fe>x^n-y$:^N^*5;'t4PCR 

(McCabe, P. C. , PGR Protocols. AGuideto 
Methods and Applica — tions, Innis.M. 
MM. Academic Press, d<:7.h>, (1990), 76 — 

8 3M{cfe{:rs) (cj:'j{s>i;bhr?!j'a-x (m 3 izmm-r ^) ^cfev^TJC9 

laCOitipiT"^f*Lfe= 2MlC^DNA$:2Ml®dNTP^>y^X 
(0. 167mM dATP, 0. 167mM dTTP, 0. 167mM d 
GTPO,^it)f 033mM dCTP), 2fil(D10XPCRmWWi.. 1 0 fi 
l(7)32p-dCTP (lOOjtiCi ;Amersham) -i V J -i . T - V y h 

y j\ ^ V ) . 1 (I I (ioop^;i/)®T>5^-fe>:^:^v-i'v-CP-i7, o 

. 5Ml®Taq/KU^^-if, ^t>*dH2O{C<}:UitiPibT20;Cil{C-r-5 = 
10XPCR^«?K, dNTP^l>'TaqjJ<U^5--eiiPerkin Elm 
er Cetus { % ^f- fs v h . jy^yt--^)iJ'»bCOtj(DX':^^t=.oi^Mlii 

9 4•C^Cfe^^T4 S^P^SOtajgC^ffib, >^^-^'V-$:60"C^Ci3V^T4 5#P^ 
T--;bLT-f->-/U - htCU:<>^o7 21C^C^3V^T l^J-P^Mj^iSt-Sri:;^)^?^^ 
-5t)CD-rfeo;to;5/S?:, TE100/ul5:ADX..SZ:il{Cj:oT#lh$-yr, 
-^5:3 cc®G-5 0:;?>tr>;!j^A (TET'¥i5f-bfcy^:^'^'->'i/5:^«):t 
3ccO!)t/U>i/tt'CD2ml«)G-50 Sephadex [Pharmaci 
a^XX-T^^, 7'-y:/-9-5])T'lHliKb, 1500 TriCarb Liq 
uid Scintillation Counter (Packerd, ^ V 
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^ y V X^tz.. -:f U - -f ^ -zf \^ ;\ ^ -f ^} 9 ^ V y m.mWL\^ I 06cpm/ml 

3X6 5°C{Cfe(-JS0. 2XSSC/l%SDStCj:S15^ 
, (C S3 ^^ T ^ 7^ T' 5 ^ ^ ^ >y L T - 8 0 *C © >' ;b A tC 

^(Dy--9-*>>''n^vNCD7^ra^Mii, C. japo-nica (-^ 
^H) (BI19a. 1/->1), C. japonica (0:*:) (I1119a, U 
->2). J. sabinoides (E|19a, l^->'3)>5S:t>*J. virg 
iniana (|g|19a. l/->4) RNA^CoV^TfeJ:■€•l. 2kb^Cj3^^T 
# — CD^VN/N'^ KS:^Lfco z:CD/t> Kfic DNA<DPCR4)-^{CJ:oT^{S!l$ 
tl-&Ja»J®Cryj I, Junsi;S:0:junvI{Cot^T^^$tlS-y->fXT' 

©=m^5:SB!feL»-5o^^^»»^l. 6S:t;i. Okb©^S?:019a&t>'l 

9 b (c ^ -r » 

J. sabinoidesJtO^C. arizoni-ca*-'^:J>SilL^RNA 
S:S(J(Dy-if>:/a>yh{CfeV\T:$i-ffb/to J. sabinoides ^^ ^(7)^ 
RNA5;(ig^l0C. ar i zoni caA'-ejCO^RNAS/ig^riB^-^-Sa'J 
(CL/TS^Sbfeo Z. CD U V V\Z^\,^X . J. sabinoides (EI19a 
) U->l)^S:t>'C. arizonica (H19b, 

2)ODM:75■^CO^^T1. 2kb7^>K;«)^M?B!l$tl, C. arizonica*':C 
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( 1 ) -mmmm 

(i) fUMA : Griffith, Irwin J. 

Pollock, Joanne, Bond Julian 

(ii) ^m(D^m : ^^'B^^o^r ^ yi^^Q^^^ 

( iii) @B^'J® l!t : 25 

( iv) mm&m ■. 

(A) ^ A : ImmuLogic Pharmaceutical 

Corpora t ion 

(B) il y : 610 Lincoln Street 

( C) : Waltham 

( D) ^ : V -9- ^ ^ - -fe 

( E) m DSA 

(F) : 02154 

(v) n>l^rL-^-Sg^^^'jRltg?^^: 

(A) ^i!fwM::7a^yl^-7-'-<X^ 

(B) n>b:°^-^-:IBMPC SJ^I^ 

(C) yf^\y-'r^y^iyy^v^-i^- PC-DOS/MS-DOS 

(D) V7 h ^ ^ 7 •• Patentln Release #1.0. 

Version #1.25 

(vi) fltli)^®-?- ^ : 

(A) ffil^S^ : 

(B) : 

(C) ^i-IIS : 

(viii) fi^MAX i^mmm (Drnm : 

(A) jfe $(5 : Stacey L.Channing 

(B) : 31,095 

(C) # / F h S ^ : IPC-025CCC PCT 
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(ix) mmmmm : 

(A) mis : (617)466-6000 

(B) -f- U y r y ^ ■■ (617)466-6040 

(2) m^i^^ 1 (DWm : 
( i ) BE # 'l± : 

(A) ^ ^ : 1 3 3 7 m.mM 

(B) M : 

(c) m(Dm : 

( D) h ^ u V - : m.mv< 

(ii) SBJIJCDS!^ : cDNA to mRNA 
(vi) : 

(A) ^ ^ i& : Crytpomeria japonica 
(ix) @B?rj(D#® : 

(A) S^m 5: -r IB-i- : CDS 

(B) #«E^S : 6 6 . . 118 7 

( ix) mncoa^m : 

(A) S^m^^t>-tm^ : mat_peptide 

(B) #:ftfi[e:129.. 1187 
(xi) IB^fJ (ffl^^'J*-^ 1 ) : 
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AGTCAATCTG CTCATAATCA TAGCATAGCC GTATACAAAG AAAOTCTACA CTCTCCTACC 60 

AAAAA ATC GAT TCC OCT TC3C TTA OTA GCA TTA CTG GTT TTC TCT TTT 107 

Met Asp Ser Pro cys Leu Val Ala Leu Leu Val Phe Ser Phe 
-21 -20 -15 -10 

GTA ATT GOA TCT TOC TTT TCT GAT AAT CCC ATA GAC AGC TC5C TOG AGA 155 
vaJ. He Gly ser cys Ptie ser Asp Asn Pro He Asp ser cys Trp Arg 
-5 1.5 

OGA GAC TCA AAC TOG GCC CAA AAT AGA ATC3 AAG CTC GCA GAT TGT GCA '203 
Gly Asp ser Asn Trp Ala Gin Asn Arg Met Lys Leu Ala Asp cys Ala 
10 15 20 25 

GTG GGC TTC OGA AGC TCC ACC ATG QGA GOC AAG OGA GGA GAT CTT TAT 251 
Val Gly Phe Gly ser ser Thr Ket Gly Gly Lys Gly Gly Asp Leu Tyr 
30 35 40 

ACG OTC ACG AAC TCA GAT GAC GKt OCT GTG AAT OCT OCA CCA GGA ACT 299 
•mr val Ttxr Asn Ser Asp Asp Asp Pro Val Asn Pro Ala Pro Gly Thr 
45 50 55 

CTG CGC TAT GGA GCA ACC CGA GAT AGG CCC CTG TGG ATA ATT TTC AGT 347 
Leu Arg Tyr Gly Ala Ttir Arg Asp Arg Pro Leu Trp He lie Phe Ser 
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60 



65 



70 



GGG AAT ATC AAT ATA AAG CTC AAA ATG CCT ATG TAG ATT CCT GGG TAT 
Gly Asn NeC Asn lie Lys U5U Lys Mec Pro Met Tyr lie Ala Gly Tyr 
75 80 85 



395 



AAG ACT TTT GAT GGG AGG GGA CCA CAA GTT TAT ATT GGC AAT GGC CGT 
Lys Th'r Phe Asp Gly Arg Gly Ala. Gin Val Tyr lie Gly Asn Gly Gly 
90 9S 100 lOS 



443 



CCC TGT GTG TTT ATC AAG AGA GTT AGC AAT GTT ATC ATA CAC GGT TTG 
Pro Cys Val Phe lie Lys Arg Val Ser Asn Val He He Hlfi Gly Leu 
110 115 120 



491 



TAT CTG TAG GGC TGT AGT ACT ACT GTT TTG GGG AAT GTT TTG ATA AAC 
Tyr Leu Tyr Gly Cys Ser Thr Ser val Leu Gly Asn Val Leu He Asn 
125 130 135 



S39 



GAG AGT TTT GGG GTG GAG CCT GTT CAT CCT CAG GAT GGC GAT GCT CTT 
Glu ser PHe Gly Val Glu Pro Val His Pro Gin Asp Gly -7\sp Ala Leu 
140 145 150 



537 



ACT CTG CGC ACT GCT ACA AAT ATT TGG ATT GAT .CAT AAT TCT TTC TCC 
Thr L^ Arg Thr Ala Thr Asu Xle Trp lie Asp His Asn Ser Phe Sex 
155 160 155 



635 



AAT TCT TCT GAT GGT CTG GTC GAT GTC ACT CTT ACT TCG ACT GGA GTT 
Asn Ser Ser Asp Gly I#eu Val Asp Val . Thr Leu Thr Ser thi Gly Val 
170 175 180 185 



683 



ACT ATT TCA AAC AAT CTT TTT TTC AAC CAT CAT AAA GTG ATG TTG TTA 
•Hir He Ser Asn Asn Leu Ehe &ss Asn His' His Lys VaJL Met Leu Leu 
190 1$S 200 



731 



GGG CAT GAT GAT <3CA TAT AGT GAT GAC AAA TCC ATG AAG GTG ACA GTS 
Gly His Asp Asp Ala Tyr Ser Asp Asp Ijys Ser Itet Lys Val Thr YaX 
205 210 215 



T79 



GOG TTC AAT CAA TTT GGA CCT AAC TGT GGA CAA AGA ATG CCC AGG GCA 
Ala Phe Asn Gin Phe Gly Pro Asn cys Gly Gin Arg Met Pro Arg Ala 
220 225 230 



627 



OGA TAT GGA CTT GTA CA!? GTT GCA AAC AAT AAT TAT GAC CCA .TGG ACT 875- 
Arg Tyr Gly Leu Val -Hie Val Ala Asn Asn Asn Tyr Asp Pro Trp Thr 
235 240 245 

ATA TAT GCA ATT OCT GOG ACT TCA AAT OCA ACC ATT CTA AGT GAA GGG 923 
He lyr Ala He Gly Gly Ser Ser Asn Pro Thr He Leu Ser Glu Gly 
2S0 255 260 i6S 



AAT AGT TTC ACT GCA CCA AAT GAG AGC TAG AAG AAG CAA GTA ACC ATA 
Asn Ser Phe Thr Ala Pre Asn Glu Ser Tyr Lys Lys Gin Val *thr lie 
270 275 280 



971 



CGT ATT GGA TGC AAA ACA TCA TCA TCT TGT TCA AAT TGG GTC TOG CAA 
Arg He Gly Cys Lys ttir Ser Ser Ser Cys Ser Asn Trp Val Trp Gin 
285 290 295 
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TCT ACA CAA GAT GIT TTT TAT AAT GGA GCT TAT TTT GTA TCA TCA GOG 1067 
Ser Thr Gin Asp Val Phe Tyr Asn Cly Ala Tyr Phe Val Ser Sor Gly 
300 305 310 

AAA TAT GAA GGG GGT AAT ATA TAC ACA AAG AAA GAA OCT TTC AAT GTT 1115 
Lys lyx Glu Gly Gly Asn Il« Tyr Thr Lys Lys Glu Ala Phe Asn Val 
315 320 325 

GAG AAT GGG AAT GCA ACT CCT CAA TTG ACA AAA AAT GCT GGG GTT TTA 1163 
Glu Asn Gly Asn Ala Tnr Pro Gin Leu Thr Lys Asn Ala Gly Val Leu 
330 335 340 345 

ACA TGC TCT CTC TCT AAA CGT TGT TGATGATGCA TATATTCTAG CATGTTGTAC 1217 
Thr Cys ser Lou Ser Lys Arg Cys 
350 

TATCTAAATT AACATCAACA AGAAAATATA TCATGATCTA TATTGTTOTA TTGATGTCAA 1277 
AATAAAAATG TATCTTTTAC TATTAAAAAA AAAAATCATC GATCGGACGG TAOCTCTAGA 1337 



(2) Ma?[I#^2(7)##: 
( i) SB?[I#ft : 

(A)S$:374T^y^ 

(D) h d< D s;? - : 
( ii) m^i(Dmm : s a s 
(xi) la^j (mm^^ 2 ) : 

Met Asp Ser Pro Cys Leu Val Ala Leu Leu Val Phe Ser the Val lie 
-21 -20 -15 -10 

Gly ser Cys Phe Ser Asp Aan Pro lie Asp Ser Cys Trp Arg Gly Asp 
"5 15 10 

ser Asa Trp Ala Gin Asn Arg Met Lys Leu Ala Asp Cys Ala Val Gly 
15 20 25 

Phe Gly Sor Ser Thr Met Gly Oly Lys <?ly Gly Asp Leu Tyr Thr VaJL 
30 35 40 

Thr Asn Ser Asp Asp Asp Pro Val Asn Pro Ala Pro Gly Thr Leu Arg 
45 SO 55 

Tyr Gly Ala Thr Arg Asp Arg Pro Leu *Prp lie lie Phe Ser Gly Asn 
€0 65 70 75 

Met Asn He Lys Leu Lys Met Pro Met lyr lie Ala Gly Tyr Lys Thr 
80 d5 90 

Phe Asp Gly Arg Gly Ala Gin Val Tyr He Gly Asn Gly Gly Pro Cys 
* S5 100 105 

Val Phe lie Lys Arg Val Ser Asn val lie He His Gly Leu Tyr Leu 
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110 115 120 

Tyr Gly Cys ser Thr Ser Ual Leu Gly Asn Val Leu lie Asn GLu Ser 
125 130 135 

Phe Gly Val Glu Pro Val His Pro Gin Asp Gly Asp Ala Leu Thr Leu 
140 _ 14S ISO 155 

Arg Tlir Ala TTiX Asn lie Trp lie Asp His Asn Ser Phe ser Asn Ser 
160 165 170 

Ser Asp Gly Leu val Asp val Thr Leu Thr Ser Ttir Gly Val Thr He 
175 180 1S5 

Ser Asn Asn Leu Phe Phe Asn His His Lys Val Ket Leu Leu Gly His 
190 195 200 

Asp Asp Ala Tyr ser Asp Asp Lys Ser Met Lys Val Thr val Ala Phe 
205 210 215 

Asn Gin Phe Gly Pro Asn cys Gly Gin Arg Mec Pro Arg Ala Arg Tyr 
220 225 230 235 

Gly Ijesa Val His Val Ala Asn Asn Asn Tyr Asp Pro Trp Thr He Tyr 
240 245 250 

Ala He Gly Gly Ser Ser Asn Pro Thr He Leu Ser Glu Gly Asn Ser 
255 260 265 

Ehe Ttir Ala Pro Asxi Glu Ser Tyx Lys Lys Gin Val Thr He Arg He 
270 275 . 280 

Gly cys Lys Thr Ser Ser Ser Cys Ser Asn Trp Val Trp Gin ser Thr 
285 290 25S 

Gin Asp Val Pb.e Tyx Asn Gly Ala Tyr Phe Val Ser Ser Gly Lys Tyr 
300 305 310 315 

Glu Gly Gly Asn H« Tyr Thr. Lys Lys Glu Ala Phe Asn Val Glu Asn 
320 325 330 

Gly Asn Ala Thr Pro Gin Leu 1*ir Lys Asn Ala Gly Val I*gu Thr eye 
335 340 345 

Ser Leu Ser Lys Arg Cys 
350 



( i) SB?y#tt : 

( A) S ^ : 1 7 

(B) m : mm 

(c) mo^m : -^m 

(D) h ;}< D - : ttffi^^ 



(xi) IB^IJ (SB3?US-^ 3 ) 



GAYAAYCCNA THGAYWS 
17 
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(2) SH?iJ#-^4<Dlt?8: 

( i ) mm^^ : 

( A) S $ : 2 5 ifeSM 

(B) m : mm 
(c) ma^m : 

( D) h d< n s>" - : itm^/^ 

(xi) IB^U (IB^IJS-^ 4 ) : 

GGGAATTCAA YTGGGCNCAR AAYSG 
25 

( 2 ) @B ?fJ # # 5 ® 'If # : 
( i ) IE # ffi : 

(A) S$:23J^a*r 

(B) m : 

(c) m(Dm. : 

(D) h *e n - : 

( ix) BH^U ® : 

(A) #^$:^*3-tSH# : modif ied_base 

(B) #«fi[g : 1 5 

(D) ffiCDW^ : /mod_base= i 
(xi) iH?IJ (iB?!J«-^ 5 ) : 

CTGCAGCCRT TYTCNACRTT RAA 
23 

( 2 ) 12 ?(J # 6 <Z) 'ft $g : 
( i) @H?'J#14 : 

(A) :S$:20JgSM 

(B) M : 

(c) m.(Dm : -^m 

(D) h/KOj;^-:!!;^^^ 



(108) 8- 5 0 2 1 6 3 



( ix) m^ncomU : 

(A) # list ^ t3 -r f a : modif ied_base 

(B) #^£^e : 6 

(D) ftSCD'lf ^ : /mod_base= i 
(xi) IB^lJ (@H?tJ## 6 ) : 

TTCATNCKRT TYTGNGCCCA 
20 

(2) mnm^ T (Dmm • 

( i ) IB # « : 

(A) S : 2 5 

(B) m : 

(c) m.(Dm : -':^m. 
( D) h d< n s;? - : a:^4^ 

(xi) lE^J (@H^J#-§- 7 ) : 

CCTGCAGCKR TTYTGNGCCC 2iARTT 
25 

(2) fS^iJ#-^8(Dlf^: 
( i ) le # ft : 

( A) S $ : 1 8 iga^ 

(B) m. : 

(C) m.(Dm : 

(D) h ;}< n i^" - : E^4^ 
(xi) @H3«J (le^lJS;^ 8 ) : 

ATGGATTCCC CTTGCTTA 
18 

( 2 ) IB S 9 O ft $g : 
( i ) IB ?!I It ft : 

(A) : 2 61gS*f 

(B) m : ^S? 



(109) 



(c) m(Dm ■ -^m 
(D) h ^ a - : m.m^ 



8-5021 63 



(xi) SB^^tl (@2?'J#-^ 9 ) : 



GGGAATTCGA TAATCCCATA GACAGC 
26 



(2)@B?'J#-tlO(Z)'tf^: 
( i ) S3 ?IJ # 'K : 

( A) ;R $ : 1 7 m.&M 
(B) S? : 

(c) m.<Dm : 

(D) h n - : 
( xi) ffi^J (U^J#-^ 1 0 ) : 



ATGCCTATGT ACATTGC 
17 



( 2 ) BB ^'J S 1 1 (D « ^ : 
( i ) SB # 14 : 

(A) ;S S : 1 7 m.SM 

(B) §9 : 

(c) m(Dm. : -^m. 

(D) S >Jf n - : ii:^^^ 
(xi) SB^iJ (SB?iJ*-f- 1 1 ) : 



GCAATGTACA TAGGCAT 
17 



(2) i2?'i#-^12(D'ft#: 
( i) ie?!l#tt : 

(A) : 1 SISSM 

(B) m I mm 
(c) mcDm : 



(110) 8 - 5 0 2 1 6 3 

(D) N rf< n i/" - : a^*^ 

(xi) gfijtj (@a3?IJ#-t 1 2 ) : 

TCCAATTCTT CTGATGGT 
18 

(2)@H?tI#-f-13©'»$g: 
( i ) IB ?fJ # : 

(A) : 1 8 i&mM 

(B) m : mm 

(C) : 

(D) N3i<nt^'-:ii:m4^ 

(xi) iB^J (ffi^JS-^ 1 3 ) : 

TTTTGrCAAT TG^GGAGT 
18 

(2)1B^J##14(D«^: 
( i) IB^iJ^-ffi : 

(A) : 3 OJfeSM 

(B) iff : mm 
(c) mo^m : 

(D) N 3i< □ i;*" - : tt ^ 4/^ 
(xi) SH^'J (@e?!JS-t 1 4 ) : 

CCTGCAGAAG CTTCATCAAC AACGTTTAGA 
30 

(2) @a^!J##l 5«)^f$g: 
(i) @E^iJ#'(4 : 

(A) S ^ : 1 9 

(B) M : mm 

(C) ^COlgt : -2|s:^ 

( D) h d< □ i? - : fl:^^ 



(Ill) 
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(xi) BH^fJ (BB^'JS# 1 5 ) : 

TAGCAACTCC AGTCGAAGT 
19 

( 2 ) 12 ?ij # 1 Q (Dmm : 

( i) m^ii^^ ■■ 

(A) : 1 7 

(B) M : 

(c) mo^m: : -^m 

(D) h 7fs a - : mmVi 
(xi) SB^IJ (iH^lJ#^ 1 6 ) : 

TAGCTCTCAT TTGGTGC 
17 

(2)ffi^J#-§-17®'ff^: 
( i ) K # : 

( A) :S ^ : 1 8 m.mM 

(B) : 

(c) m(Dm : -^^ 

( D) h ^ U iy - : W.m'V< 
(xi) @a3?ij (iS^iJ*-^ 1 7 ) : 

TATGCAATTG GTGGGAGT 
18 

(2) @B3«J##1 SCD-If^: 
( i) Sa?'J#'l4 : 

(A) : 2 0 y S. J m 

( B) M : r ^ y i? 

( D) h ^ a ~ : W.m^ 

( 1 i ) iH ^'J O a !® : ^ ^ ^ K 

(v) V f > : N-terminal 

(vi) : 



iff ^ip 8- 5 0 2 1 6 3 



(A) ^ ^ i& : Crytpomeria japonica 
( ix) @H?'J«4^^S : 

(A) ^miimio-tm^ Modif led-site 

(B) #SfirS : 7 

(D) fa ® # ?g : /note = "the amino acid at 

position 



7 is Ser, Cys, Thr, or His" 

(xi) ga^lJ (@H?lJS# 1 8 ) : 

-Asp Asn Pro He Asp Ser Xaa Trp Arg Gly Asp Ser Asn Trp 
Ala Gin 

1 5 10 ■ 

15 

Asn Arg Met Lys 
20 

(2) K^aS-^lGCDW^: 

( i) i2^J#^^ : 

(A) : 1 G r S. J m 

(B) m : T s. ^ m 

( D) h ^ u - : W.m^ 

( ii) mm<Dmm ^ k 

(v) 'P 'y f % y h§5! : internal 

(vi) mw^ : 

(A) : Crytpomeria japonica 

(xi) @B?IJ (@H?iJ»-§- 1 9 ) : 

Glu Ala Phe Asn Val Glu Asn Gly Asn Ala Thr Pro Gin Leu 
Thr Lys 

IS 10 

15 

(2)BH?lJ##2 0(Z)'ft^: 
( i ) @2 ?'J # 14 : 

(A) : 3 O^S*f 



(113) i}f«5p8-5 0 2 1 6 3 

(B) m : ^^m 

(c) m(Dm : -^m 

(D) h a - : m.m^ 

(xi) SB^'J (iH?'J#-S- 2 0 ) : 

GGGTCTAGAG GTACCGTCCG ATCGATCATT 

30 

( 2 ) @H # 2 1 CD 'ft ^ : 

( i) ia^'J4t'l4 : 

(A) :g:^:20JSa?bf 

(B) 5? : ^1? 

(C) mo^m : 

(D) b 3}< n - : 
(xi) ffi^J (®^J#-^ 2 1 ) : 

GGGTCTAGAG GTACCGTCCG 
20 

( 2 ) @H?a#^ 2 2 (D : 
( i) SB^iJ^tt : 

( A) :R $ : 1 3 S ^ 

(B) M : mm 

(C) aogJC : 

( D) h ^ u - : m.m^ 

(xi) @H?IJ (IH?^[I## 2 2 ) : 

AATGATCGAT GCT 
13 

(2) iE^JS-^2 3®'ff^: 
(i) iB^[I#'ffi : 

(k) ^ : 2 I ^SM 

(B) ^ : mm 

(c) ^©si : -^m 
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(D) h ^ u - : mmv^ 

(xi) Se^lJ (@H?IJ#^ 2 3 ) : 



GGAATTCTCT AGA.CTGCAGG T 
21 



(2) mm^-^ 2 4 omm 



( i ) IB JIJ # '14 : 

(A) s $ : 3 5 m.mM 

(B) m : mm 

(C) »®f!i: : 

(D) h d< D - : 

(xi) mm imm^^ 2 4 ) 

GGAATTCTCT AGACTGCAGG a " ! ' !'! ' !'!'!'! ' !"!' TTTTT 35 
(2) iB^J#-^2 5<Z)'tt^: 
( i ) BB # ffi : 

(A) S3 : b r i J m 

(B) ^ : r J m 

id) h ^ a - : w.m.v^ 

( i i ) BH ^IJ ® a II : ^ ^ ^ K 

(v) V f y : N-terminal 

(vi) ^W. • 

(A) ^ ^ : Juniperus sabinoides 
(xi) g2?ij (i2^J#-^ 2 5 ) : 

Asp Asn. Pro lie Asp 
1 5 
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[03] 



2" 
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[0 2] 



f 2 3 



EW 2 
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CBIl 8] 



C JI-4 1 KMPMYIAGYKTFDGRQAQVYIQNGGPCVFI 

C JI-4 1 . 1 PMYIAGYKTPDGRGAQVYIGNGGP 

C JT-4 1 . 2 YIAGYKTFDGRGAQVYIONGGP 

C JI-41 . 3 KKYIAGYKTFDGRGAQVYIGNGGP 



Ci71 - 4 2 DALTLRTATNIWXDHNSFSNSSDGLVDVTL 
CJI-42.1 RTATNXWIDHK5FSNSSDGZ.VD 
C JI -42 . 2 KRTATNIWIDKNSFSNSSDGLVDK 



C JI-4 3 KSMKVTVAFNQFGPNCGQRMPRARYGLVHVANNNYD 

C JI - 4 3 . 1 KSHKVTVAPNQPGPNCGQRHPRARYGLVHV 

C JI-4 3. 6 KSMKVTVAFNQFGPUSGQRMPRARYGIjVHV 

C JI - 4 3 . 7 KSMKVTVAFNQFGPUC GORMPRARXGL V 

C JI— 43 . 8 KSMKVTVAFNQFGPHSGQHMPRARYGLV 

C JI -43.9 KSMKVTVAPNQFGPITCGQRMPItARYG 

C JI -43,10 KSHKVTVAFNQFGPMSOQRHPRARYG 

C JI-43 . 11 KSMKVTVAFNQFGPNS6QRMPRARYGKK 

C JI -43.12 KSMKVTVAFNQFGPNC6QRMPRARYG 



C JI-4 5 PRARYGLVHVANNNYDPWTIYAIGGSSNPT 
C JI - 4 5 . 1 RARYGIiVHVANNMTYDPWTIYAIGGSSNP 
CJI-45.2 RARY6I.VHVANNNYDPVITIYAIGGSS 



C J I - 4 4 DVFYNG AYF VS S GKYE GGN I YTKKE AFNVE 

C JI- 44 . 1 NGAYPVSSGKYEGGNIYTKKEAPNVE 

C JI-4 4 . 2 NGAYFVSSGKYEGGNIYTKKEAFN 

CJI-44 .3 KKNGAYFVSSGKYEGGNIYTKKBAFN 



Fig. 18 
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